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For  Tomorrow’s  Selling  Oppoilunitie! 


GROUNDWORK 


morrow/'  a  four-page  leaflet  sent  regularl; 
to  more  than  350,000  Edison  custome:; 
"Plans  for  Tomorrow"  previews  the  all 
electric  home  of  tomorrow  and  the  electri 
cal  services  that  will  be  a  part  of  it. 

Edison  urges  every  member  of  the  elec¬ 
trical  industry  to  join  in  preparing  for  t  ■ 
morrow's  selling  opportunities  by  talkinj 
and  selling  the  idea  of  adeguate  v/irin] 
now. 


Preparing  for  the  coming  era  of  all-electric 
living,  when  there  will  be  greater  selling 
opportunities  in  the  electrical  business  than 
ever  before,  the  Edison  company  is  devot¬ 
ing  much  of  its  advertising  to  the  subject 
of  adeguate  wiring. 

Shown  here  are  representative  "ade¬ 
quate  wiring"  advertisements  currently  ap¬ 
pearing  in  various  publications.  Keynote 
of  the  Edison  campaign  is  "Plans  for  To¬ 
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1  aim  in  favor  of  your  progrom  and  will  boost 


it  at  every  opportunity.  It  is  a  practical  step 


to  lower  investment  costs 


THAT'S  a  typical  comment  on  Gen¬ 
eral  Electric's  recent  proposal  to 
push  ahead  with  the  simplification  and 
standardization  of  electric  apparatus 
such  as  large  power  transformers,  unit 
substations,  switchgear,  etc. 

Along  with  many  other  statements 
in  similar  vein,  it  helps  to  confirm  our 
opinion  that  the  next  big  step  forward 
to  lower  costs  will  be  found  in  the  econo¬ 
mies  of  repetitive  manufacture  of  heavy 
electric  apparatus. 

Behind  this  forecast  is  our  experience 
in  supplying  "ready-made"  unit  sub¬ 
stations,  metal-clad  switchgear  and  the 


like  at  lower  and  lower  prices,  as  com¬ 
pared  with  those  of  "tailor-made"  de¬ 
signs.  Wartime  experience  in  the  large- 
scale  manufacture  of  G-E  turbines  for 
ships  is  additional  confirming  evidence. 

In  the  final  analysis,  the  decision 
to  buy  standard  designs  and  ratings  of 
heavy  apparatus  must  rest  with  you 
and  your  engineers.  That  is  why  we 
ask  your  foresighted  consideration  of 
this  important  question.  General 
Electric,  Schenectady,  N.  Y. 


The  best  investment  in  the  world  is  in  this  eountr/'s  future  —  BUY  WAR  BONDS 
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Preview 


I.  H.  Siegiried 

who  writes  of  a  hydro  - 

plant  built  from  odds  and  jjjF 

ends  (p.  47)  is  of  Penn-  ‘ 

sylvania  Dutch  stock,  was  .  ■ 

horn  in  White  Haven,  Pa. 

and  has  an  E.  E.  degree 

joined  Pacific  company  as  «. 
power  superintendent 

he  had  been 
with  eastern  concerns,  in¬ 
cluding  Cincinnati  Edison,  New  York  Edison  and  West- 
inghouse.  An  inveterate  golfer,  he  is  highly  pleased  when¬ 
ever  he  manages  to  break  a  hundred,  and  is  generally  be¬ 
lieved  to  have  been  the  prime  mover  in  construction  oi 
the  golf  course  at  Kennewick,  his  home  town.  He  alsc 
likes  to  work  with  wood  and  metal.  In  his  basement 
shop,  he  is  said  to  have  made  much  of  his  own  furniture 


PCEA  Conferences 

Straddling  the  month  and  press  time,  the  two  conferences 
of  Pacific  Coast  Electrical  Assn.,  in  Los  Angeles  and  San 
Francisco,  could  not  be  reported  in  this  issue.  For  the 
majority  who  could  not  attend  and  to  act  as  a  permanent 
notebook  for  those  who  did  attend,  full  reports  of  these 
two  conferences  will  app<*ar  next  month.  Because  thev 
both  poked  as  far  as  possible  into  the  future  realisticalh. 
these  meetings  brought  out  for  examination  just  the  ven 
questions  bothering  all  in  the  industry  these  davs. 
whether  in  administration,  oj>erating  or  business  devel¬ 
opment.  You  will  want  to  check  your  own  observations 
against  those  expressed  at  these  sessions.  They  may  con¬ 
tain  just  the  clue  you  seek  to  your  own  planning. 


A-c  Welding 


has  grown  so  prodigious¬ 
ly  in  these  war  produc¬ 
tion  days  that  scant  at¬ 
tention  has  been  paid  to 


Plastics  Take  War  Strides . 

By  John  Delmonte — What  do  wartime  de¬ 
velopments  in  plastics  mean  to  the  electrical 
man?  The  author  gives  some  inkling  of 
what  is  to  come. 

Power  Pool  Operating  Problems . 

A  discussion  of  prime  mover  governing, 
telemetering  and  tie-line  control. 

Power  Factor  in  One  Easy  Lesson . 

By  George  N.  Hawley — Not  what  it  is,  but 
what  it  does  and  what  to  do  about  it. 

War's  Lessons  in  Heavy-Duty  Cooking . 

Subsequent  articles  tell  of  war  installations 
of  heavy-duty  electric  equipment,  its  main¬ 
tenance  and  of  kitchen  engineering. 

Books  . 

Letters  . 

New  Products  . 

Bulletins  . 

Electra  . 

Engineering  . 

Lighting  and  Wiring . 


some  of  its  safety  require¬ 
ments.  The  National  Elec¬ 
trical  Code  is  about  to  bring 
out  a  new  article  on  the  sub¬ 
ject,  but  even  while  that  was 
in  preparation,  V.  B.  Wil- 
fley  had  studied  the  subject 
and  wrote  a  paper  discuss¬ 
ing  them. 


Electronics 

First  of  a  series  of  seven 
handbook  style,  terse  articles 
on  electronics,  written  for 
the  average,  not  too  tech¬ 
nical  person,  will  start  next 
month  also.  Emphasis  will 
be  placed  on  the  practical, 
rather  than  the  Buck  Rogers 
aspects  of  the  most  talked- 
about  subject  of  post  war¬ 
planning  these  days. 


J.  E.  Dugan 

whose  two  articles  on  com¬ 
mercial  cooking  equipment 
apfiear  (p.  69  and  70)  is 
Puget  Sound  Power  &  Light’s 
industrial  service  consultant. 
Seattle.  He  probably  knows 
more  about  the  inside  work¬ 
ings  of  kitchens  than  any 
man  in  Seattle,  for  he  has 
helped  engineer  their  layout. 
hel|>ed  dealers  sell  the  equip¬ 
ment.  helped  the  cooks  learn 
to  operate  the  stuff,  and  now 
how  to  make  it  last.  He  is 
consultant  too  to  Army  and 
Navy  mess  officers  on  elec¬ 
tric  cooking  equipment. 


Rural  . 

Editorials  . 

Associations  . 

News  . 

Cover  photo:  To  supply  power  for  a  war 
industry.  Public  Service  Co.  of  Colorado 
last  winter  built  a  mile  and  a  half  of  line 
at  an  altitude  of  11,000  ft,  over  rugged 
terrain  buried  under  deep  snow.  Normally, 
such  construction  would  have  been  delayed 
until  spring. 
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Power 
Where  You 
Need  It!  « 


AUIS-CHAUURS, 

Dry-Type 

Transformers 


jVtCTORY 


Install  these  Units  Right  at  Load  Centers! 

ight  by  the 


That  AIHs-Chalmers  Dry-Type  Transformer 

all-electric  combustion  control  panel  it  serves  in  a  power 
house,  yet  it’s  up  out  of  the  way ! 

A  long,  heavy  run  of  secondary  copper  was  saved.  Man-hours, 
money  and  materials  were  saved — ^because  fireproof  vaults  weren’t 
needed.  Floor  space  was  saved  —  because  these  units  can  be  in¬ 
stalled  almost  anywhere  —  on  posts,  beams,  platforms,  etc. 

Maintenance  costs  have  been  reduced  —  there  being  no  in¬ 
sulating  liquid  to  test,  filter  or  change.  Add  to  all  this  the  sav¬ 
ings  of  improved  voltage  conditions  and  lower  line  losses ! 

Allis-Chalmers  Dry-Type  Transformers  are  available  for  quick 
shipment  now!  Get  the  full  story  from  your  nearby  district  office, 
or  write  Allis-Chalmers  Mfg.  Co.,  Milwaukee  1,  Wisconsin. 

A  .659 


scitAP  IS  powrt 
Coop«ro*«  wrfh  yovr  industry*  So/* 
vo9«  afl  inoftnrafim  ports  containing 
criticol  material . . .  put  vitally -neodod 
scrap  back  into  tho  scrap  TODAY! 
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In  Which  We  Sem 


This  is  the  story,  briefly  told,  of  men  and 
women  who  turned  from  the  arts  of  peace  to 
the  ^m  trade  of  war.  And  in  their  story  of 
individual  achievement  you  may  read  the 
story  of  America. 

In  December,  1941,  the  men  and  women  of 
Kelvinator  were  building  the  revolutionary 
Moist-Master  Kelvinator  Refrigerator,  which 
provided  ideal  humidity  for  keeping  uncov¬ 
ered  foods  fresher  days  longer.  Based  on 
Kelvinator’s  remarkable  sales  advances  in 
1940  and  through  1941,  Kelvinator  retailers 
— backed  by  the  industry’s  soundest  fran¬ 
chise — were  looking  forward  to  the  greatest 
sales  gains  in  refrigerator  history. 

And  then,  virtually  overnight,  the  men  and 


women  of  Nash-Kelvinator,  so  well  versed  in 
production  for  peace,  turned  to  production 
for  war. 


Now  in  this  December,  two  years  after 
Pearl  Harbor — what  account  can  we  and  they 
render  of  our  war  service? 


This  .  .  . 


Having  designed  and  built  the  incredibly 
precise  Polarsphere  Sealed  Unit,  we  are  now 
building  intricate  Hamilton  Standard  pro¬ 
pellers  for  Flying  Fortress,  Liberator,  Mos¬ 
quito,  Mitchell,  Lancaster,  Baltimore,  Daunt¬ 
less,  Havoc,  Skytrain  and  Skytrooper  planes. 
And  we  have  become  the  largest  manufac¬ 
turer  of  this  type  of  aircraft  propeller  in 
America. 
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We  are  building  the  great  2,000  h.p.  Pratt  &  Whitney 
supercharged,  eighteen-cylinder  engines  that  power 
the  Vought  Corsair  fighters  of  the  U.  S.  Navy.  And 
these  are  the  planes  that  are  helping  to  break  the  hack 
of  Japanese  air  power. 

We  are  now  readying  our  production  lines  to  build 
Sikorsky  helicopters  for  the  Army  Air  Forces.  And  this 
newest  aerial  marvel,  which  can  rise  vertically,  hover 
motionle.ssly,  fly  forward  or  backward,  will  be  built  only 
by  Nash-Kelvinator  and  its  designers,  the  Sikorsky 
Division  of  United  Aircraft  Corporation. 

Having  a  reputation  for  precision  manufacturing, 
we  are  building  governors  for  the  propeller  mechan¬ 
isms  of  Flying  Fortress,  Douglas,  Consolidated  North 
American  and  Martin  bombers — and  Navy  PBYl  and 
PB4Y1  patrol  bombers.  And,  we  are  now  one  of  the 


largest  manufacturers  of  binoculars  in  the  world. 

In  this  brief  period  of  less  than  two  years,  Nash- 
Kelvinator  facilities  have  been  expanded  tremendously 
and  our  production  for  war  is  now  virtually  double  our 
former  production  for  peace. 

This  is  how  we  have  served  America  .  .  .  have  served 
you  .  .  .  are  serving  freedom.  This  is  the  story  of  how 
free  men  and  women,  with  the  will  to  stay  free,  the 
desire  to  keep  America  always  a  land  of  progress  and 
individual  opportunity,  are  working  day  and  night  to 
hasten  Victory  so  that  they  may  turn  once  again  to 
the  building  of  an  even  finer  Kelvinator. 


Th«  man  and  woman  of  tha  Propallar  Division 
of  Nash-Kalvinator  Corporation  hava  baan 
awardad,  and  proudly  fly  and  waar,  tha  fa¬ 
mous  Army-Navy  “E"  for  High  Achlavamant 
in  War  Production. 


» 


WE'VE  KEPT  THE  FUNDAMENTAL  JQi 


DURNDY’S  leadership  in  electrical  connectors 
now  covers  the  aviation,  marine  and  all  other  war  in¬ 
dustries  .  .  .  thanks  to  years  of  pioneering  with  the 
utilities  in  the  development  of  connectors  for  all  utility 
requirements.  But  even  under  the  pressure  of  turning 
out  connectors  literally  by  the  millions  for  war  needs, 
Burndy’s  thoughts  and  engineering  planning  have  re¬ 
mained  focused  on  the  years  ahead.  For  the  backbone 
of  the  great  electrical  era  coming  will  be  the  utility  . . . 
and  headquarters  for  utility  connector  requirements 
will  remain  here  ...  at  Burndy. 


ELECTRICAL  CONNECTORS 
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THl  FIXTURE  OF  THE  FUTURE.  This  new  fixture,  which  can  challenge  comparison  with 
any  other  in  the  fluorescent  field,  is  much  more  than  a  design  to  save  critical 
var  materials.  Its  non-metallic  reflector  has  an  efficiency  of  86  per  cent  —  actually 
more  than  that  of  enameled  metal.  The  streamlined  top  housing,  constructed  like 
■*  cantilever  bridge,  encloses  the  ballast— protects  it  from  dust— provides  cooler 
r  'tformance. 


It  is  our  job  to  supply  the  fluorescent 
and  incandescent  lighting  equipment 
that  is  helping  to  speed  war  production 
all  over  the  country. 


And  now  —  years  ahead  of  time  — 
Sylvania  is  producing  the  fluorescent 
fixture  of  the  future.  A  revelation  in 
simplicity  and  adaptability,  one  stand¬ 
ard  fixture  meets  any  industrial  lighting 
requirement.  Similar  developments  may 
bring  economical  fluorescent  lighting 
into  American  homes  after  the  war. 


For  industrial  fluorescent  lighting 
equipment,  designed  to  work  together, 
specify  Sylvania  Fluorescent  Lamps, 
Fixtures  and  Accessories  for  replace¬ 
ments  and  authorized  new  installations. 


SYLVANIA 

ELECTRIC  PRODUCTS  INC. 


Shadowtage”  means  sabotage  due  to 
shadows  on  the  working  plane  —  espe- 
jcially  when  they  blur  delicate  machin¬ 
ing  operations  held  to  tolerances  of 
1/10, 000th  of  an  inch. 


The  best-known  answer  to  “shadow¬ 
tage”  is  the  scientific  installation  of 
^hadowless  and  glare-free  fluorescent 
lighting. 


Aggressive  and  Independent  Sylvania 
research  developed  and  introduced  the 
first  successful  fluorescent  installation  — 
forerunner  of  war  plant  fluorescent  by 
the  thousands  of  miles  of  lamps  today. 


Formerly  Hy grade  Sylvania  Corporation 


Incandescent  Lamps,  Fluorescent  Lamps, 
Fixtures  and  Accessories,  Radio  Tubes, 
Cathode  Ray  Tubes,  Other  Electronic  Devices 


IS  BACK  OF  IT 


FOR  EQUIPMENT,  SPLICING  OR  MOTOR  REPAIR 


'T-'HE  FAMILIAR  trade  mark,  EMPIRE, 
on  the  end  of  a  roll  of  varnished  cam- 
hric,  or  glued  to  the  core  of  a  single  tape 
roll,  signals  "OK”  to  the  man  on  the  job. 
It  stands  for  a  tape  he’s  used  before,  or  seen 
/  in  use  giving  maximum  service  in  many 

applications. 

Every  time  you  specify  Empire  for  your 
!!  ^  equipment,  or  order  it  for  splicing  or  mo- 

\  tor  repair,  you’re  buying  a  share  of  the 

^  benefits  of  Mica’s  long  experience  —  top 

dielectric  strength,  sure  seal  against  dam- 
moisture,  flexibility  without  cracking 
of  varnish  films,  and  maximum  tensile 
strength.  Straight-cut  cambric  and  tape  for 
smooth  layers  between  field  coils  and  end 
windings,  slot  and  phase  insulation,  straight 
machine  taping.  Bias-cut,  with  just  the  right 
amount  of  stretch  to  give  snug-fitting  wrap- 
^  ^  pings  over  irregular  surfaces  — coils,  cabl- 

splices,  bus  bars  and  terminals. 

Save  time  by  ordering  all  your  insulations 
from  Insulation  Headquarters. 


ANGT^S-CAMPBELL,  INC.,  (Factory  Rfprestntative  to  Mica  Insulator 
Co.).  2122-4ih  Ave..  SKATTLE.  449  S.  San  Pedro  St.,  F.OS  ANGELES. 
235  San  Bruno  Ave.,  SAN  EKA.NCISCO. 
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BOOKS 


you  may  want. 


High  Frequency  Thermionic  Tubes,  bt 
A.  F,  Harvey,  B.Sc.  (Eng.)  Wales,  D.  Pbil[ 
(Oxon),  A.M.I.E.E.,  John  Wiley  &  Sons,  $3, 
The  present  war  has  brought  on  accelerated 
development  of  various  applications  of  high- 
frequency  thermionic  tubes,  notably  radar 
Any  detailed  information  regarding  thew 
applications  will  undoubtedly  be  withheld 
until  after  the  war.  A.  F.  Harvey’s  book, 
however,  goes  into  great  detail  to  describe 
the  properties  of  many  of  the  more  impor¬ 
tant  of  the  high-frequency  generators.  Two  I 
whole  chapters  are  taken  up  with  a  detailed 
mathematical  and  experimental  analysis  of 
the  magnetron.  The  book  contains  99  illns 
trations  including  numerous  plots  of  experi-| 
mental  data  and  many  photographs. 

Included  are  chapters  on  the  characteris 
tics  of  thermionic  tubes  at  frequencies  low] 
enough  to  make  the  transit  time  negligible, 
the  generally  adverse  effect  of  very  higk 
frequency  on  the  operation  of  normal  tubes, 
the  retarding  field  generator,  the  magnetror 
aside  from  its  use  as  a  high-frequency  gen 
erator,  the  properties  of  the  magnetron  as  a 
hi.gh-frequency  generator,  and  a  chapter  on 
the  Klystron  and  other  allied  thermionic 
tubes,  including  a  section  on  wave  guides. 

The  major  portion  of  the  book  is  based] 
on  experimental  work  done  by  the  author  a: 
the  Engineering  Laboratory  of  Oxford  L'ni-| 
versity  and  the  Cavendish  Laboratory  of 
Cambridge  I'niversity, 

The  only  criticism  of  the  book  for  useb»j 
the  American  electronics  engineer  or  physiT 
cist  is  that  it  does  not  contain  a  dictionar^l 
for  converting  the  English  terms  to  those] 
common  in  this  country. 

Any  electronic  engineer,  physicist,  or 
communications  expert  can  derive  great 
benefit  from  this  book  with  its  clear  and 
concise  explanation  of  the  various  phe 
nomena  uncovered  in  this  new  and  impor  | 
tant  field. —  R.R.C. 


☆ 


Rewinui.vg  H\t\  for  Direct -Clkhl'iI 
Armatures  by  G.  A.  Van  Brunt  and  A.  Cf 
Roe,  second  edition,  277  pages,  6x9,  Mc-[ 
Graw-Hill  Book  Co.,  $2.50.  Present  condi¬ 
tions  make  it  necessary  and  desirable  to  get 
the  fullest  possible  measure  of  service  front 
all  apparatus  as  well  as  to  conserve  critics, 
materials  for  urgent  war  needs.  This  book 
makes  a  valuable  contribution  to  that  ob¬ 
jective  by  pointing  out  methods  for  sys¬ 
tematizing  the  repair  of  direct-current  arma 
tures.  In  large  shops  having  experienc 
men  certain  methods  and  routines  are  » 
tablished  which  facilitate  the  handling  Oj 
such  jobs  but  the  production  manager  o. 
even  the  largest  shop  can  get  valuable  sug¬ 
gestions  from  the  contents  of  the  book. 

To  the  smaller  shops  the  book  should  ^ 
invaluable.  In  this  case  the  volume  of  work 
is  relatively  less  and  there  mav  be  a  conj 
siderable  ranee  in  capacity  and  variety  o^ 
the  work  broueht  in  for  rena>r.  Under  suck 
circumstances  it  is  not  possible  to  set  up « 
routine  which  will  operate  more  or  1<^‘ 
automaficallv  and  the  reference  book  wi' 
point  the  wav  toward  insuring  a  proper- 
repaired  armature  with  no  essential  point' 
overlooked. 

The  chapters  covering  the  use  of  v.r'e'J 
class  fibre  insulation,  infrared  he,'*ing  f 
drying  and  baking  operations  and  the  pev'^  j 
(Continned  on  Page  14) 


Move 


K] 
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IF  THE  EQUIPMENT  NEEDING  REPAIR  IS 
VITAL  TO  THE  WAR  EFFORT  .  .  .  PHONE 
THE  NEAREST  OFFICE  OF  WESTINGHOUSE 


ELECTRIC  &  MANUFACTURING  COMPANY  FOR 
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I  '^NATIONAL”  Brushes  are 
r  serving  well  with  our  armed 
'  forces  and  with  industry  at 
home.  While  the  immediate  de¬ 
mands  of  the  emergency  come 
first,  every  effort  is  i>eing  made 
to  give  all  our  customers  the 
service  to  which  they  have  been 
accustomed.  W  hen  ordering  I 
"National”  brushes  observe  i 
these  precautions  to  insure  I 
prompt  delivery.  I 

1  Anticipate  your  needs  an<l  order  M 
as  far  in  advanec  as  jKissible.  fl 

2  Give  complete  and  accurate  H 
information  on  your  original 
purchase  order.  Include  samples 
and  drawings  when  necessary. 

3  Secure  Iwst  possible  priority  flH 
rating. 


NATIONAL 

TRADE'MAKK 

CARBON,  GRAPHITE  AND 
^  METAL-GRAPHITE 


ucc 


ON  THE  BATTLE  FRONT 


ON  THE  HOME  FRONT 


ciT]Lmn-n  L 

fTTi  rm  rpn  r 


f 

'  I  USED 

H  PLANCOK  JOSS  ALONE 


i  OPERATION 


AFTER  OPERATION 


SPRING  AND 
CABLE  ASSEMBLY 
IN  EXTENDED 
POSITION  DUR¬ 
ING  NORMAL 
ORCUIT  CONDI¬ 
TIONS. 


COLLAPSED  POSI¬ 
TION  OF  SPRING 
AND  CABLE  AS- 
SEMBLY. 


CENTRAL  TERMI¬ 
NAL  RODOF  FUSE 
LINK  DRAWN  UP- , 
WARDTHROUGH 
BORE  BY  COL- 
LAPSEOFSPRING 


SOLID,  COM* 
PRESSED,  CHEMI¬ 
CAL,  ARC-EX- 
TINGUISHING 
LINER. 


CENTRAL  MOV¬ 
ABLE  TERMINAL 
ROD. 

PURE  SILVER  FUSIBLE 
ELEMENT  SHUNTED  BY 
NICHROME  STRAIN 
WIRE.  ENTIRE  FUSIBLE 
SEaiON  ADJACENT 
TO  VENT  END  OF  FUSE 
TUBE,  THUS  ASSUR¬ 
ING  FREE  VENTING 
OF  GAS  PRESSURE. 


ARC  DRAWN 
UPWARD 
T  H  ROUGH 
CENTRAL  BORE  OF 
TYPE  SSM  HEAVY 
DUTY  FUSE  UNK 
IN  ARC-EXTIN¬ 
GUISHING  UNER 
BY  RETREATING 
TERMINAL  ROD. 


FLEXIBLE 
UNK  CABLE. 


LOWER  TERMI¬ 
NAL  PARTS  OF 
LINK  EJECTED  BY 
O  PER  ATION 
HANG  DOWN¬ 
WARD  ONLY 
FEW  INCHES. 


SAC  HRSO-3  Hvavy  Duty  Ttir«^Shot  SAmafor  R«clotar 

For  SUBSTATION 
and  POVt^ER  FEEDER 
CIRCUITS 

For  shell  plants,  powder  mills,  chemical  plants' 
rubber  mills, — tank,  airplane  and  other  vita 
war  industries,  thousands  of  HSO  Powei 
Fuse  Cutouts  were  chosen  for  the  protectior 
of  substations,  power  feeder  circuits,  anc 
heavily  loaded  branch  lines.  The  widespread 
and  increasing  application  of  these  heavy 
duty  cutouts  gives  further  proof  of  theii 
reliability  and  high  interrupting  capacity' 
This  type  fuse  employs  solid  chemical  ar<j 
Interrupting  material,  resulting  in  efficien 
operation  under  short  circuit  conditions 
(See  illustrations). 

Single  Cutouts  and  Automatic  Recloseil 
Cutouts  use  the  same  fuse  holders  and  assem¬ 
bly — the  Recloser  type  providing  the  benefit*! 
of  automatic  restoration  of  service  aftei 
interruption  to  reduce  delays,  maintenance 
time,  and  expense.  The  protection  providec 
is  equal  to  that  of  much  heavier  and  more 
costly  equipment.  I 

For  complete  details  refer  to  pages  74-79  SAC  1  | 
Bulletin  215.  If  not  available  write  for  a  copy.  | 

SCHWEITZER  &  CONRAD,  INC 

4435  Ravenswood  Ave.,  Chicago,  III 

Mamifacturmd  in  Canada  by  PownrlUn  Dnvient,  Ltd.,  Toronto,  Ont^'< 


HEAVY  DUTY 

CUTOUTS  and 


SEMAFO 

RECLOSER 


or  write,  ask  for  these  men.  They 
know  the  answers  on  condition  of 


Homer  Davis 


J.  T.  Templeton,  Jr. 


Les  Tappan 


Bond  Barney 


Howard  Kinit 


Allen  Green 


Allan  Pontius 


Fred  Shaw 
Archie  Groth 


Larry  Bloom 


Walt.  Stickel 


Larry  Lanite 


Larry  Bloom 


Lyle  Wilde 


requi 

you 

erati 
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GENERAL  m  ELECTRIC 


Install  Large  Banks  of  Capacitors  NEAR  THE  LOAD 


ONE  power  company  after  another  is 
taking  advantage  of  this  simple  and  quick 
way  of  “clearing  the  wires”  for  more  kilowatts. 
Large  banks  of  Pyranol*  capacitors  are  being 
used  all  over  the  country  to  relieve  transmis¬ 
sion  lines  and  generators  of  reactive  kva  and  to 
improve  low-voltage  conditions. 

One  reason  why  this  method  is  so  popular  is 
that  Pyranol  capacitors  are  quickly  available. 
Also,  they  can  be  obtained  and  installed  in  a 
matter  of  weeks.  And,  most  important,  they 
require  only  a  fraction  of  the  critical  materials 
you  would  use  to  install  new  feeders  and  gen¬ 
erating  equipment. 

Their  installed  cost  is  low — well  under  $10  per 
U.s.  Pal.  Off. 


kva.  Maintenance  and  operating  costs  are  negli¬ 
gible. 

Remember,  too,  that  standard  15-kva  individ¬ 
ual  units  can  be  mounted  on  temporary  struc¬ 
tures  and  later  utilized  for  pole-line  mounting 
on  distribution  circuits,  if  future  system  changes 
eliminate  the  need  for  a  larger  bank — a  fact 
that  adds  immeasurably  to  the  useful  life  of  your 
investment. 


Ask  your  G-E  representative  for  his  sug¬ 
gestions  on  the  applications  of  capacitors  in 
large  banks.  He’ll  be  glad  to  help  you  with 
such  problems  as  fusing,  relay  protection,  and 
switching.  Or  write  for  Catalog  GEA-2746B. 
General  Electric  Company,  Schenectady,  N.  Y. 


PYRANOL 

CAPACITORS 


The  best  investment  in  the 
world  is  in  this  country's 
future-BUy  WAR  BONDS 


One  of  Mvcfsl  cepecitor  benlu  in 
the  Southwest  (rated  5400  kva, 
1  S,470  volts)  beins  used  to  re> 
lease  power  for  war  production. 
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KLEIN 


&  Sons 


Mathias 


jaoo  BELMONT  AVENUE,  CHICAGO  18,  ILLINOIS 


synthetic,  non-oxidizing  insulating 
nishes  bring  the  book  right  up  to  the 
ute  in  the  use  of  the  most  recentlj 
veloped  materials  and  methods. 

A  copy  of  the  book  should  be  « 
hands  of  every  maintenance  and  repair 
who  is  at  all  concerned  with  the  repa 
direct-current  armatures. — E.  A.  C. 


Salvage  Manual  for  Industry,  edited  by 
seven  engineers,  published  by  Technical 
Service  Section,  Industrial  Salvage  Division, 
WPB,  250  pages,  6x9,  paper  bound,  pro- 
curable  through  Superintendent  of  Docu¬ 
ments,  Government  Printing  Office.  Wash¬ 
ington,  D.  C.,  50  cents.  According  to  an 
announcement  issued  by  the  editorial  board, 
this  book  contains  systematically  organizec 
and  classified  information  and  data  on  in 
dustrial  salvage  practice  in  all  its  ramifica 
tions.  Material  is  presented  in  26  chapter 
grouped  into  six  major  sections.  There  ar 
chapters  on  organizing  and  planning  the  sal 
vage  department;  on  administrative  factors 
on  methods  of  handling  metal  scrap,  includ 
ing  finding,  identifying,  segregating,  collect 
ing,  reclaiming,  storing,  selling;  on  non 
metallic  waste.  Seven  case  histories  demon 
strati ng  exemplarv  practice  and  a  compila 


ternational  Nickel  Co.,  associate  editors: 
John  O.  Emerson.  Industrial  Salvage  Branch. 
WPB,  managing  editor. 


"V^^ARS  are  no  new  experience  for  Mathias 
Klein  &  Sons.  Years  before  the  first  gun  was 
fired  on  Ft.  Sumter,  the  little  forge  shop  of  Mathias 
Klein  was  laying  the  foundation  for  the  manufac¬ 
ture  of  quality  tools  that  is  so  much  a  tradition  at 
Klein’s. 

When  the  Victory  of  Dewey  at  Manila  thrilled 
the  nation,  the  newly  born  electrical  industry  al¬ 
ready  knew  that  it  could  place  reliance  on  tools 
carrying  the  name  Klein. 

Today  thousands  of  electricians  and  mechanics 
in  the  Army,  Navy  and  essential  industries  are 
learning  that  Klein  tools  give  plus  service  under 
the  tough  conditions  that  war  imposes.  When  the 
war  is  won,  Klein  tools  will  continue  to  represent 
the  maximum  in  service  because  of  the  hand-crafted 
conception  of  quality  that  has  characterized  Klein 
equipment  “since  1857.” 

ASK  YOUR  SUPPLIER  ^ 

Forwpn  Distributor:  Inlvrnotional  m  * 

L  Standard  Elactric  Corp.,  Naw  York  m 


To  the  Editor: 

These  days  we  read  and  hear  a  great 
deal  about  postwar  planning.  Here  are  a 
few  thoughts  as  to  the  problems  the  elec¬ 
trical  contractor  and  the  many  motor  and 
maintenance  shops  will  face  after  the  var. 

t  .«  •  1  - _  .1--  _ 


I  am  thinking  of  the  many  “quickies" 
in  our  business,  the  thousands  of  men  that 
are  rated  as  electricians  and  mechanics  in 
the  many  war  industries,  men  who  haw 
learned  only  to  pull  in  wire  No.  44  or  sere* 
up  nut  No.  66. 

After  the  war  these  men  will  be  applyinf 
to  our  shops  for  work  in  the  belief  that 
they  are  mechanics,  while  we  know  they 
would  not  make  their  salt  in  a  job  shop. 


Then  many  will  try  to  hire  out  to  the 
many  plants  we  are  now  serving.  Some¬ 
times  it  makes  more  work  for  the  shops 
and  contractors  because  they  call  for  out¬ 
side  help,  but  it  has  a  demoralizing  effect 
on  our  trade.  Many  more  will  become 
curbstoners  chiseling  after  our  business 
with  cut  prices. 

How  many  of  you  have  noticed  the  adver¬ 
tising  of  many  “quickie”  schools.  It  reads 


This  Booklet  on  the  care  of  Tools 
will  be  sent  to  anyone  interested. 


TNG  YOU  NEED  TN  12  WEEKS 
‘MAGIC  WAND’  SCHOOL.” 


Establishii  1857 


<s 


eaker  will  operate  2  or  3  times  and 
■i.vs  reset  itself  for  a  complete  cycle 
!  operations,  opening  and  reclosing  at 
intervals.  If  fault  still  remains 
breaker  LOCKS  OUT.  When  fault 
■idit'.  in  on  the  line  is  corrected,  the 
ak.  I  is  manually  closed  by  raising 
!'■«  handle  to  the  up  position. 


Maximum  line  protection  afforded  by 
the  Kyle  Oil  Circuit  Breaker  is  the 
result  of  many  years  of  practical  en¬ 
gineering  to  accomplish  the  ultimate 
in  circuit  breaker  design. 

The  Kyle  Oil  Circuit  Breaker  is  elec¬ 
trically  sound,  has  a  high  rupturing 
capacity  and  will  not  fail  while  in  op¬ 
eration  on  the  line.  It  is  safe  from 
the  standpoint  of  danger  to  opera¬ 
tors  or  individuals  in  its  close  vicin¬ 
ity.  Mechanical  construction  insures 
long  life,  easy  operation  and  unusual 
resistance  to  deterioration  ...  is  the 
only  circuit  breaker  with  positive, 
dependable  hydraulic  timing. 


Mechanical  features  of  the  Ky 
Oil  Circuit  Breaker  offer  mai 
advantages  which  result  n 
only  in  the  dependable  oper 
tion  of  the  unit,  but  in  ease 
handling  and  installation. 


The  circuit  breaker  is  enclosed  in  on  all  ^etal  tad 

which  can  stand  on  its  own  base  and  requires 
t 

special  crote  or  rack  for  hanging.  This  indestructit 
metal  tank  allows  rougher  handling  and  longer  Uf 
than  tanks  made  of  other  materials. 


The  cover  is  secured  to  the  tank  os  in  the  typic 
tronsformer  method  by  means  of  wing  nuts  on 
bolts.  No  special  tools  are  required  to  remove  tt 
cover.  Both  terminals  are  located  on  top  of  tt 
breaker  and  the  top  is  "dead." 


Cover  gasket  is  also  copied  from  transformer  desig 
It  con  be  used  over  and  over  again  and  still  mai 
tain  a  perfect  seal.  A  hydraulic  cushion  is  used 
cushion  blow  imparted  to  breaker  by  the  trippi 
plunger,  giving  highest  insurance  against  ruptur 


This  circuit  breaker  hos  no  live  external  parts,  so 
the  bushings,  and  can  be  mounted  practically  o 
place  on  the  pole  without  regard  for  the  neutr 
wire.  Entire  breaker  unit  is  removed  from  the  ca 
by  simply  removing  the  head. 


Kyh  Oil  Oreuit  Breakers  Are  Sold  Only  Through  the  Following  Offices  of  the  Line  Material  Company,  Milwaukee,  Wisconsin 

t-  T  •  AiMrllto,  T»«.  •  AHentiU  0«.  •  Bwlen,  Wi».  •  Birniingkani,  Ala.  •  BasUn,  Mait.  •  ChaHaHa,  N.  C.  •  Chanaaaaga,  Taaa.  •  Chicafa,  HI.  •  CiadaaaN.  O.  •  ClavalanH,  O.  •  Dallas,  Ta«.  •  Daavar,  < 
*«•  la  •  Eaal  S«ravHtbar«,  fa.  •  El  fata,  Ta*.  •  Oacy,  lad.  •  Hawtlaa,  Tax.  •  ladiaaapalit,  lad.  •  Kaatai  City,  Ma.  •  lat  Aa^alaa,  Calll.  •  MaaiaMt,  Taaa.  •  Naw  Yack,  M.  Y.  •  Oaklaad,  Calif.  •  Oklahaaia  C 
M.  V.  •  fMladalalila,  fa.  •  fhaaaix.  Aril.  •  fHlibvceh,  fa.  •  facflaad.  Ora.  •  Hichaiaad,  Va.  •  Saattia,  Wath.  •  $a.  MilwarAaa,  Wit.  •  Taai,a,  Fla.  •  Talta,  Okla.  •  WatkiaWaa,  D.  C.  •  ZaaatviHa, 


1903- 


1905- 


y  mo¬ 
rn/- 


wting  "standard  Iron"  of  tlio  host  grado  thon  availablo,  coro  stool  por  kva  wolghod 
noarly  sovon  tknos  what  It  doos  today. 


gonoral  uso  of  hot-roNod  sHkon  stool,  first  prodwcod  In  this  country  In  0-1  fwrnacos  In 
1903,  docroasod  tho  coro  stool  por  kvo  by  noarly  ono  half. 


tho  stoady  Improvomonts  In  quality,  rosulting  from  continuod  motalhirgkal  rosoorch, 
had  again  brought  down  tho  stool  roquiromonts. 


coM-rollod,  orlontod  strip  stool,  Introducod  In  G-l  Spirakc 
pounds  por  kvo  still  furthor. 


with  modorn  stools,  oHhor  hot-rollod  or  cold-rollod,  sclonlfficaffy  applied,  0-1  trans-  ^  ^ 

1943—  formors  uso  loss  stool  por  kva  than  ovor  boforo. 

Th«  bast  invssiment  in  the  world  it  in  this  country's  future — BUY  WAR  BONDS 

GENERAL  M  ELECTRIC 


HOW  IMPROVEMENTS  IN  STEEL  HAVE  REDUCED 
THE  POUNDS  REQUIRED  PER  KVA 


IMPROVEMENTS  in  basic  materials,  and  their  scientific  application,  made 
this  engineering  achievement  possible.  If  this  unit  were  to  be  designed  today, 
it  would  be  even  smaller. 


Core-steel  development  is  only  one  of  the  many  phases  of  transformer  research 
and  engineering.  But  it  serves  to  illustrate  how  the  use  of  improved  materials 
throughout  a  transformer  enables  us  to  build  you  smaller,  lighter,  less  costly 
transformers,  with  an  over-all  improvement  in  operating  characteristics. 

The  two  developments  that  stand  out  in  the  history  of  transformer  cores  were 
both  made  by  General  Electric: 


FIRST,  the  production  in  1903  of  the  first  silicon  steel  made  in 
this  country. 


SECOND,  the  application  of  high -permeability  silicon  steel  in 
the  form  of  cold-rolled  strip,  first  marketed  in  the  Spirakore* 
distribution  transformer  in  1937,  and  later  used  in  many  power 
transformers — in  fact  in  every  type  of  G-E  transformer  where  it 
can  be  used  to  advantage. 


The  steel  made  famous  by  Spirakore  has  already  been  greatly  improved.  To¬ 
day’s  research  with  the  metallurgist’s  crucible,  and  advanced  techniques  in  proc¬ 
essing,  indicate  still  better  core  steel  for  the  G-E  transformers  of  tomorrow. 
General  Electric  Company,  Schenectady,  N.  Y. 

•Reg.  U.S.  Pat.  Off. 
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THIS  mammoth,  self-cooled  G-E  power  transformer  (75,000  kva,  three-phase, 
132,000  volts),  now  supplying  power  to  a  highly  important  war  industry,  is  the 
lightest  and  smallest  transformer  of  this  rating  ever  built  in  this  country. 


And  They  Never  Miss! 

Lloyd  Starters  are  in  demand  frpm 
•oast  to  coast  for  surefire  lighting 
and  longer  life. 

Listed  end  Approved  by 
Underwriters'  Laboratories,  Inc. 
Canadian  Eng.  Standards  Assoc. 
Certified  by  Electrical  Testing 
Laboratory — Spec.  6 
Certified  to  Fleur'O-Lier 
Standards 

Pat.  Nos.  2200443—2228210 

Lloyd  Policy  Insures 
Quality 

LLOYD  PRODUCTS  CO. 
Dept.  EW-II  Providence  5,  R.  I. 


^  RELAY  BULLETINS 


REUYS  •  RESISTORS  •  RHEOSTATS 


devices  since  It92. 


Electric  control 


WARD  LEONARD  ELECTRIC  CO.,  68  South  St.,  Mount  Vernon,  N.Y, 
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those  of  the  war  industries  bt  orging 
labor,  “no  experience  needed.” 

How  untrue  this  is,  us  old-tinierg  know 
We  know  the  many  headaches  we  have  gone 
through  and  are  still  going  through  to  keep 
up  with  the  times.  We  know  there  is  no 
“quickie”  way  to  our  trade.  It  is  accom¬ 
plished  by  hard  work  and  study. 

It  is  my  belief  that  our  trade  should 
start  now  to  offset  the  bad  effects  such 
advertising  is  doing  to  our  business.  There 
are  many  ways  of  doing  this;  by  mail  in 
letters,  in  our  advertising,  by  personal  talks 
to  many  of  our  industrial  plant  managen 
and  others  with  whom  we  do  business. 
Think  it  over,  fellows! 

Let  us  get  credit  for  what  we  have  to 
know  to  run  our  business. 

Frank  Andrews, 

Andrews  Magneto  &  Motor  Works. 
Modesto,  Calif. 

To  the  Editor: 

[  I  would  like  for  you  to  pass  on  to  “The 
Old  Soup”  the  thought  that  although  then 
may  be  a  lot  of  huiaing  power  in  a  Ford 
flywheel  at  two  bits  apiece,  there’s  also  1 
I  lot  of  digging  time  and  labor  time  required 
I  to  make  the  installation  and  to  get  the  iuU 
'  benefit  of  the  holding  power.  Time  tests 
have  proven  that  patent  anchors,  which  art 
'  made  for  the  purpose,  can  be  installed  at  i 
considerable  saving  in  time  and  the  holdini 
area  which  pulls  against  undisturbed  earth 
is  more  dependable.  In  fact,  tests  han 
proven  that  the  old  dead  man  is  the  most 
inefficient  of  all  anchoring  methods. 

If  “The  Old  Soup”  would  like  some  daU 
i  on  this  subject,  we  will  be  glad  to  furnish  it 
t  H.  A.  Houston, 

Advertising  Manager. 

I  A.  B.  Chance  Co. 

Central  ia.  Mo. 


I  To  the  Editor: 

The  article  about  Clark  Van  Fleet  in 
j  Electrical  West  for  October,  page  110,  is 
I  not  entirely  satisfactory. 

Ralph  C.  Clyde  was  a  city  commissionn 
of  Portland.  By  virtue  of  that  office  he  vas 
the  head  of  the  Department  of  Public  Utili 
ties,  but  he  actually  was  a  commissionei. 
Clark  was  elected  to  his  place  as  a  commis^ 
sioner.  Most  people  in  this  part  of  the  world 
thought  it  was  a  fine  selection.  .  .  . 

However,  it  soon  appeared  that  Clark  was 
not  qualified  to  be  a  city  commissioner  be 
cause  during  the  preceding  few  year?  h* 
lived  for  a  short  time  about  100  feet  outsidf 
the  city  limits.  This  stopped  his  clock. 

The  city  commission  had  to  get  busy  and 
elect  another  new  member,  and  Mrs.  Doro 
thy  McCullough  Lee  was  chosen.  She  is  a 
well-known  Portland  attorney  and  a  mem 
ber  of  the  Oregon  legislature.  .  .  . 

Lewis  A.  McArthur. 

Pacific  Power  &  Light  Co. 

Portland,  Ore. 

To  the  Editor:  ! 

Your  October  issue  of  Electrical 
front  cover,  makes  me  shudder  to  think  tbs 
anyone  would  operate  a  machine  as  the  p" 
ture  would  indicate. 

Several  of  our  employees  have  called  E' 
attention  to  at  least  four  hazards  in 
picture.  For  safety’s  sake,  I  hope  your  a: 
swer  will  be:  It  is  only  a  pictur*'.  not 
machine  that  is  used. 

Clark  W.  Miller, 

Safety  Director, 

Washington  Water  Powtr  Co. 

Spokane,  Wash. 


MAIL  THIS  COUPON  TODAY  FOR  YOUR  BOOK 
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THIS  NEW,  FREE  BOOK  WILL  SHOW  YOU 

HOWTOBENDE.M.T. 

ACCURATELY 
1^1  ECONOMICALLY 


pocket  and  opens  flat  for  use  on  floor  or  bench. 

If  you  have  anything  to  do  with  the  installation 
of  wiring,  you  should  have  a  copy.  Mail  the 
coupon  below — NOW — and  a  copy  will  be  sent 
you  promptly. 

REPUBLIC  STEEL  CORPORATION 

Steel  and  Tubes  Division^  Dept.  W 

Sales  Offices  •  Cleveland  8,  Ohio 

GINIRAL  OFFICES  •  •  CLEVELAND  1,  OHIO 

Berger  Manufacturing  Division 
Culvert  Division  •  Niles  Steel  Products  Division 

Union  Drawn  Steel  Division  •  Truscon  Steel  Company 

Export  Department:  Chrysler  Building,  New  York  17,  New  York 


It  will  show  you  how  to  make  accurate  stubs, 
perfect  back-to-back  bends,  uniform  stubs  in 
quantity,  true  o£fsets,  saddle  bends  and  sharp 
radius  bends.  It  also  will  show  you  how  to  saddle 
a  beam,  shift  stubs,  correct  knocked-over  stubs, 
and  straighten  and  rebend  E.M.T. 

This  handy,  68 -page  book  tells  how  to  enjoy 
the  maximum  ease  and  accuracy  with  which 
Republic  'Tnch  -  Marked”  ELECTRUNITE 
STEELTUBES  can  be  worked  with  both  the 
ELECTRUNITE  and  Hickey  Benders.  It  con¬ 
tains  useful  tables  and  helpful  data.  It  fits  the 


Republic  Steel  Corporation,  Steel  and  Tubes  Division,  Dept.  W 
224  East  131st  Street,  Cleveland  8,  Ohio. 

Please  send  me  a  copy  of  your  new  book  on  bending  "Inch-Marked' 
ELECTRUNITE  STEELTUBES  E.M.T. 

Name  _  _ _ Title _ 


ELECTRICAL  METALLIC  TUBING 
MARKED  WITH  A 
CONTINUOUS  FOOT-RULE 


is:  □  Industrial  Maintenance  □  Electrical  Contractor 
□  Industrial  Construction  □ _ 
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PASS  THIS  ALONG  TO  YOUR  TRUCK  MAINTENANCE  MAN  AND  PURCHASING  AGENT 


"Me  worry  about  CARBON?  Huh! 


ff 


•|  used  to  have  plenty  of  trouble  with  carbon. 
My  job  is  to  keep  our  trucks  in  the  pink,  and 
carbon  was  my  biggest  headache.  But  it’s  no 
problem  now,  and  here’s  why: 

•You  see  practically  all  the  carbon  in  any 
engine  comes,  not  from  gasoline,  but  from 
the  oil  in  the  crankcase.  The  oil  'cokes  out’ 
and  deposits  gritty  carbon  that  makes  motors 
ping  and  grow  old  before  they  should.  So, 
the  answer  is  an  oil  that  has  a  minimum 
of  carbon-forming  elements,  and  that  oil, 
for  my  dough,  is  Unacal  Truck-Bus.  Why? 
Because  Unacal  is  a  100%  pure  paraffin-base 


UNACAL 

TRUCK  -  BUS 
MOTOR  OIL 

100%  Pum  PAHAfUN  »ASI 


OIL  IS  AMMUNITION 
.USI  IT  WISILY 


UNION  OIL  COMPANY 


oil,  refined  by  a  solvent  process  that  removes 
carbon-forming  elements. 

"Besides  beating  the  carbon  problem,  Unacal 
(being  a  balanced  lubricant),  does  a  fine  job 
of  proteaing  your  engines.  It’s  stable.  It  stays 
on  the  job.  Yes— with  repair  parts  so  hard  to 
get  now,  and  the  extra  hours  your  trucks  are 
pounding  the  road,  it’s  a  pretty  good  invest¬ 
ment  to  specify  Unacal  Truck-Bus  Motor  Oil. 

"Take  my  advice.  Pick  up  that  phone  right 
now  and  call  your  nearest  Union  Oil  Resident 
Manager.  Order  a  stock  of  Unacal  today  and 
stop  worrying  about  carbon.” 


Conilruclioii:  Olioli** 


>io«,  copper  thioWino  rapo. 


woothorproofod  braid,  bound 


Copporwold  mouongor 


with  o  crimpod.  tplrolod  5- 


rongo  of  tixot  and  voltogot. 


/yo  NEED  FOR  TREE  TRIMMING 
WITH  THIS  NEW  TYPE 
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Mio 


Bullmtin  OK-7033  dp«rib*s  a  typitol  inttallation  of  Ofcolito  S»H-Supportlng 
Coblp,  including  cotl*  and  installofion  procadurt.  Wrilt  tor  your  copy. 


Tree  trimming  ceases  to  be  a  costly,  time- 
consuming  process  when  Okolite  Self-Sup¬ 
porting  Cable  is  used  —  for  all  conductors  are 
carried  in  one  cable  supported  by  a 
Copperweld  messenger.  In  addition 
to  the  better  appearance  resulting 
from  the  elimination  of  major  tree¬ 
trimming  operations,  Okonite’s  new 
aerial  cable  has  greater  mechanical 
strength  to  withstand  high  velocity 
winds,  ice  loads  and  the  weight  of 
fallen  limbs. 

Unlike  other  aerial  cable  designs 


which  rely  on  rings  for  support,  Okolite  Self- 
Supporting  Cable  and  its  inbuilt  messenger  are 
a  single  unit  that  can  be  installed  in  one  opera¬ 
tion — quickly  and  economically.  With 
this  type  construction,  no  movement 
between  cable  and  messenger  is  pos¬ 
sible.  Ring  cutting  is  eliminated  and 
outages  are  materially  reduced.  < 
Our  engineers  will  be  glad  to  dis¬ 
cuss  the  advantages  of  an  Okolite 
Self-Supporting  Cable  installation. 
The  Okonite  Company,  Passaic,  New 
Jersey. 


CHECK  THESE 
ADVANTAGES  OF  OKOLITE 
SELF-SUPPORTING  CABLE 

CD  Better  appearance 
CD  light  in  weight 
CD  long  spans  permitted 
CD  No  grade  clamps  re¬ 
quired 

CD  Reduces  outages 
CD  Prevents  ''bowing" 

CD  Eliminates  ring  cutting 
CD  Messenger  can  be  used 
os  a  neutral 


IMPORTANT  NOW 


The  excellence  that  has  for  many  years  distinguished  Simplex  insulated  wires 
and  cables  has  not  been  accidental.  It  was  the  natural  result  of  careful  super¬ 
vision  of  materials  and  processes  supplemented  by  both  routine  and  special  elec¬ 
trical  tests  during  manufacture.  Electrical  tests  are  doubly  important  now  be¬ 
cause  of  restrictions  limitine:  the  use  of  scarce,  critical  materials. 


Simplex  insulated  wires  and  cables  conform  to  govern¬ 
ment  specifications  and  regulations  but  to  maintain 
Simplex  quality  while  meeting  these  unusual  war-time 
limitations  we  have  at  times  found  it  necessary  to  as¬ 
semble  special  testing  equipment  for  unusual,  out  of 
the  ordinary,  tests.  The  results  have  more  than  justi¬ 
fied  the  extra  work.  Simplex  quality  is  being  main- 


If  you  are  enf;a(;ed  in 
essential  war  work  and 
need  cables  enj^ineered  to 
fit  your  operatini;  condi¬ 
tions,  it  will  be  worth 
while  for  you  to  learn 
what  Simplex  controlled 
quality  may  mean  for  you. 


WIRES  and  CABLES 


PACIFIC  COAST  OFFICES 
910  Ernst  Third  SL, 

Los  Anaeles,  Calif. 


503  Poison  Bide. 
Seattle,  Wash. 


390  Fourth  SU, 
San  Francisco.  Calif. 


Hffli 

Buy  more  War 


Bonds  for  Victory 


New  General  Motors  Motion  Picture 


"How  to  Get  the  Most  out  of 
Your  Refrigerator" 


For  Excelltnce 


Usttn  to  GENERAL  MOTORS  SYMPHONY  OP  THE  AIR;  Sunday  afumoons,  NBC  Nett^k 


FRIGIDAIRE  Division  of  GENERAL  MOTORS 


tn  War  Production 


Peacitim  Builders  of  Home  Appliances,  Commercial  Refrigeration,  Air  Conditioners 


Because  of  the  keen  interest  shown 
in  the  information  provided  in  Frigid- 
aire’s  WARTIME  SUGGESTIONS  booklet 
:id  advertising.  General  Motors  has 
nadc  available  a  talking  picture  which 
iramatizes  the  technique  of  carrying 
lut  many  tips  on  refrigerator  care, 
Ifixid  storage  and  food  preparation, 
i  Requests  for  more  than  6,000,000 
{copies  of  the  wartime  suggestions 

Ioklet  are  ample  testimony  that  this 
ry  is  of  genuine  interest  to  home- 
kers.  Now  dramatized  in  motion 
ture  form,  it’s  another  means  of 
IpingFrigidaire  dealers  to  build  good 
11  in  their  communities.  Equally  im- 
rtant,  it’s  an  added  way  of  keeping 
;ir  names  before  postwar  prospects. 

Authentic  information 

is  instruaive  film  is  based  on  mate- 
1  furnished  by  editors  of  leading 
imen’s  service  magazines  and  re¬ 
wed  by  government  authorities... 
ind  was  prepared  under  the  technical 
iireaion  of  Frigidaire’s  Home  Econ- 
jmists  and  Service  Specialists.  Closeups 
How  what  to  put  in  a  refrigerator  and 
‘hat  to  leave  out.  How  best  to  store 
lifferent  kinds  of  foods.  Meat-keeping 
'liggestions.  Ways  to  combat  food 
uste.  Wartime  recipes.  Meeting  ser- 
ice  problems.  And  many  other  prac- 
ical  suggestions. 

How  doalort  bonofit 

>nce  the  information  given  in  this  film 
I  of  such  vital  interest  to  every  house- 
'ife  as  well  as  to  Home  Economists 
nd  Home  Economics  Students,  Frigid- 
ire  dealers  have  been  quick  to  grasp 


this  new  opportunity  to  render  a  gen¬ 
uinely  helpful  service.  Many  who  have 
suitable  facilities  are  arranging  for  spe¬ 
cial  showings.  Orhers  are  making  the 
film  available  for  showings  by  a  wide 
variety  of  interested  groups  — Home 
Economists’  Instruction  Classes  and 
Cooking  Schools,Women’s  Clubs,  Red 
Cross  Units,  Civilian  Defense  Organi¬ 
zations,  Parent-Teachers’  Associations, 
and  many  others. 

FREE  booklel  for  film  audiences 

To  provide  film  audien¬ 
ces  with  an  ideal  printed 
record  of  what  they  saw 
in  the  motion  picture, 
copies  of  Frigidaire's  pop¬ 
ular  36 -page  wartime 

SUGGESTIONS  bookletare 
available  without  charge 
for  distribution  at  film 
showings. 


FILM  FACTS 

A  16-mm.  sound  motion  picture,  30 
minutes  in  length 

A  visual  “Wartime  Refrigeration 
Cooking  School" 

Designed  for  showing  to  such 
groups  as : 

Home  Economists’  Instruct  ion  Classes 
and  Cooking  Schools 
Women’s  Clubs  Red  Cross  Units 
Civilian  Defense  Meetings 
High  School  and  College 
Home  Economia  Classes 
Parent-  Teachers  ’and 4-HCluh  Meetings 
Contains  no  advertising 
Offered  free— no  rental  charge 
NOTEt  Inquiries  regarding  booking 
of  this  film  should  De  addressed  to 
Department  of  Ihiblic  Relations, 
Genera!  Motors  Corporation,  1775 
Broadway,  New  York  City,  or  405 
Montgomery  Street,  San  Francisco. 


FRIGIDAIRE  DEALERS 


Here’s  another 


WARTIME  HELP  FOR 


Electrical  West- 


that  ore  news. 


F  Luminaire  (llOOj 

Edwin  F.  Guth  Co.  is  manufacturing  iu 
Quick-Liter  industrial  fluorescent  luminairt 
with  wiring  and  ballasts  enclosed  in  a  new 
tup  housing  to  conform  to  latest  WPB  steel 
limitations.  This  unit  features  a  ballast  with 


(irip  puller  for  handling  “hot”  fuses  ha 
been  newly  designed  and  improved,  the  nm 
pany  announces.  Features  are  notched  edgr 
on  both  sides  designed  to  fit  the  fingfi 
and  insulated  fiber  material  with  a  nonsli 
surface.  The  tool  is  said  to  be  handy  aK 
for  adjusting  loose  cut-out  clips,  handlin 
laboratory  tubes  and  miscellaneous  “live 
electrical  pt  rts.  Available  in  four  sizes. 


Motor-Generator  (1102 

Tbe  Electric  Indicator  Co.  has  a  ni< 
motor-generator  operating  on  6  volts  d-c  iri 
put  (12,  24  or  115  volts  d-c  input  avail 
able),  a-c  output,  one,  two  or  three  pha^ 
varying  with  the  speed.  The  standard  ronde 
includes  speed  regulator  and  resistance  am 
a  speed  governor  may  be  secured  if  desired 
It  is  claimed  that  speed  is  controlled  withh 
1%  for  25%  variation  in  input  or  load  am 
that  the  generator  will  deliver  27  volts,  twf 
phase  a-c  at  2,400  rpm.  The  unit  is  6%  ii 
long,  2  in.  in  diameter  and  weighs  32 
It  is  base  mounted  and  is  equipped  with 
single  5/16-in.  shaft  with  1-in.  shaft  eiiei 
sion  from  front  of  case. 


Choose  G-E  Conduit  for  use 
where  conditions  require  the 
utmost  protection  for  war  wiring. 
G-E  White  rigid  conduit  is  hot- 
dipped  galvanized.  This  method 
of  manufacture  provides  a 
heavier,  more  durable  coating  of 
pure  zinc  both  inside  and  out¬ 
side  than  could  be  applied  in 
any  other  way.  G-E  Black  rigid 
conduit  has  a  tough  asphaltic- 
base  enamel  coating  baked  on 
inside  and  out  which  remains 
chemically  inert  in  the  presence 
of  corrosive  liquids  or  fumes. 

For  further  information  see 
the  nearest  G-E  Merchandise 
Distributor  or  write  to  Section 
Cl  131-18,  Appliance  and  Mer¬ 
chandise  Department,  General 
Electric  Co.,  Bridgeport,  Conn. 


F  Lamp  Ballast  (110^ 

Jefferson  Electric  Co.  is  producing  fluoi 
escent  lamp  ballasts  with  leads  out  of  th 
bottom,  which,  it  states,  make  possible  dii^i 
mounting  of  the  ballast  on  shallow  wirim 
channels  no  wider  than  needed  to  enol'H 
the  leads.  These  are  available  now  for  f" 
and  three  lamp  40-watt  and  two  and  fw 
lamp  100-watt  units. 


hr  ? 
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NO  OTHER  COMMODITY 
IS  MEASNRED  SO 

dccu/iateli/ 1% 

ELECTRIC  POWER 


•  SANGAMO  ELECTRIC  COMPANY  • 


On  (  men  f  t4 

thf  n^ifOe p‘tf I te-ui  o/  ma/n.!' 


If  a  lady  from  the  Orient  offered  75c  a  bushel  and  a  lady  from 
London  countered  with  a  bid  of  $1.00,  the  latter  appears  to  be 
the  obviously  higher  bid.  But  could  this  be  wrong?  The  Oriental 
measure  of  the  bushel  is  a  shallow  brass  pan  l8*/2"  diameter  and 
8"  deep.  The  lady  from  London  may  have  in  mind  the  London 
bushel  (equals  2  1 50.42  cubic  inches)  or  the  Winchester  bushel  (equals 
2178  cubic  inches).  The  disparity  of  the  bushel  is  world-wide.  Even 
here  in  the  United  States  of  America  its  measure  varies  in  different 
states.  No  such  disparity  exists,  however,  in  today's  high  standard 
of  measurement  set  and  met  by  the  electric  utilities  and'the  manu¬ 
facturers  of  watthour  meters.  . 

I  ■  ^ 


WAR  BONDS  MAKE 
UNCLE-  SAM  MORE 
POWER-fu// 


Q3  D  Cl]  *i_r'  D  CD  C^9  dcdgo 

6135  WEST  65TH  STREET  .  •  •  •  CHICAGO-38 


Induction  Motor  (II04)| 

A  new  type  polyphase  squirrel  cage  in- 
duction  motor  has  been  announct  .1  by  Fair 
banks-Morse.  This  motor  has  tlie  centrifu. 
gaily-cast  F-M  Copperspun  Rotor  and  is 
protected  against  industrial  motor  hazards 
Ball  bearings  are  sealed  in  cartridge  type 
housings  and  cross-flow  ventilation  is  se¬ 
cured  through  protected  inlets  ami  exhausts 
at  each  end  of  the  motor.  The  frame  is  ca9 
in  one  piece  with  rib  sections,  giving  added 
strength  without  increase  in  weight,  the 
announcement  states. 

Where  space  is  limited,  the  conduit  can 
he  brought  up  between  the  motor  feet  to 
the  tapped  hole 


ECONOMICAL 
MAINTENANCE 
W  OPERATION 

Sa^,  S^ceiUtU 

. . . 


in  the  motor  frame  and 


the  conduit  box  cover  assembled  flush  with 
the  frame.  The  external  box  is  then  dis¬ 
carded.  W'hen  the  conventional  conduit  box 
is  used,  it  can  be  mounted  in  any  one  of 
four  positions,  according  to  the  manufac¬ 
turer. 

The  motor  is  rated  40°C.  and  designed  to 
carry  115%  load  continuously  without  ic 
jurious  heating  (1.15%  service  factor.) 

The  illustration  shows  the  cross-flow'  fes 
ture  of  the  motor. 


*Distrilmted  fryMAYDWELL  &  HARTZELL,  Incorporated 

MN  FRANCISCO  LOS  ANGELES  SEATTLE 


Motor  Incher  (1106 

Electric  Machinery  Mfg.  Co.  has  a: 
nounced  its  E-M  incher,  a  method  of  spol 
ting  or  slowly  rotating  a  three-phase  syr 
chronous  motor  or  slip-ring  induction  motoi 
Slow-motion,  high-torque  rotation  of  ti 
motor  is  provided  electrically  by  using  ' 
mutated  direct-current  to  supply  a  slow! 
revolving  three-phase  inching  current  to  th 
motor,  the  manufacturer  states. 


In  spit*  of  mil  tho  progresa  mad*  by  th*  lighting 
industry  .  .  .  nothing  has  yst  toppad  tha  afficiancy 
of  Curtis  Silver  Mirror  *‘X-Ray"  Rafloctoral 

By  all  odds  this  is  your  best  for  incandescent  ) 

general  lighting 

When  you've  simply  got  to  deliver  the  most  us^ 
ful  light  per  dollar  and  when  you’ve  got  to  watch  H !  t  i  =  '  ' '  '  Hi* 

time  and  maintenance  costa  .  .  .  you’ll  find  thU  (  f  1 1 !  E;;  i  1 ' '  ;dl,  ^ 

unit  the  answer  to  your  problem  and  .  .  .  th* 

customer’s  enthusiastic  satisfaction !  D'V77rV> 

A  wide  range  of  types  and  sisas  available,  accom--  J  ^ 

modating  300  to  1300  watt  incandescent  lamps  or 
400  watt  Mercury  lamps.  Th*  589-T  shown  above 

j,  jjjgf  on*  of  th*  types  described  in  detail  on  our  OlLavLixt  Ivlllixtwll 

specification  sheet.  Serial  2132  .  .  .  writ*  for  your  REFLECTORS 

copy  today, 

WESTERN  REPRESENTATIVE:  W.  K.  Turner,  Terminal  Sale*  Bldt-  Seattle  I.  Wash. 


Generator  (IIO'I 

A  variable-frequency  electronic  general  " 
which  it  claims  was  designed  espc(  ially  f"i 
engineers  requiring  test  power  at  varii  :-| 
loads  through  a  wide  frequency  range, 
been  announced  by  Communication  Measu.- 
ments  Laboratory.  According  to  the  a- 
nouncement,  the  unit  is  capable  of  deliver¬ 
ing  power  with  good  regulation  and  wa'‘ 
form  over  a  frequency  range  of  300  to 
cycles. 


a 


i 
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Industrial 


Ship  Switchboard  Use  ^ 


J.7040S 


Typ*  CV  Indoor  Potential  Trons- 
formor.  Primary  rating  115  to  600 
volts.  New  lightweight  design  .  .  . 
small  size  .  .  .  high  accuracy 


ounTBeit^Bet' 


TO  GET  THE  RIGHT  INSTRUMENT  TRANSFORMER 


For  any  Central  Station 


j|umi  iA)  \m\pA 


Regardless  of  your  requirements,  you’ll  do  better  by  standardiz¬ 
ing  on  Westinghouse  Instrument  Transformers. 

First,  completeness  of  line  assures  your  getting  the  one  unit 
that  meets  your  specific  size  .  .  .  weight .  .  .  mounting  .  .  .  burden 
limitations  .  .  .  with  highest  accuracy. 

Second,  you  benefit  from  uniform  standards  of  manufacture 
and  performance. 

Third,  you  realize  tangible  benefits  from  Westinghouse  research 
and  manufacturing  experience  on  all  types  of  transformers.  The 
development  of  Hipersil  steel,  which  carries  Vs  more  flux  with 
less  weight,  is  a  case  in  point. 

Five  units  (as  illustrated)  meet  80%  of  all  requirements,  but 
many  more  types  and  sizes  are  available.  See  your  Westinghouse 
Instrument  Transformer  Catalog  No.  45-000  .  .  .  make  it  your 
standard  reference. 


yp«  CT  Indoor  Current  Trans- 
-...4r  for  5,  8.7  and  15-kv 
built  to  the  standard- 
>rd  EEl-NEMA  dimensions 
-- 1  performance. 


Type  KO  Indoor  Current 
Transformer  for  5,000-volt 
service.  Derwndable  metering 
accuracy  .  .  .  lower  burdens. 


yp«  PT  Indoor  Potential 
'ontformar.  Primary  rating 
30  to  14,400  volts.  High  ac- 
’'“y  . . .  heavy  burdens  .  .  . 


Type  VS  Indoor  Potential 
Transformer.  Primary  rating 
230  to  2,300  volts.  Metering 
accuracy  .  .  .  heavy  burdens 


For  Navy  and  other  jobs  requiring  highly  specialized  units, 
Westinghouse  furnishes  Instrument  Transformers  built  to  speci¬ 
fications.  Ask  your  Westinghouse  Representative  for  details. 
Westinghouse  Electric  &  Mfg.  Co.,  E.  Pittsburgh,  Pa.,  Dept.  7-N. 


ouse 


.  .  .  heavy  burdens. 
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New  transformers  built 
with  ELECTRO -COOLERS 
use  25%  less  critical  copper 
and  steel  than  formerly . . . 
and  cost  you  correspond¬ 
ingly  less! 


Allis-Chalmers  new 
ELECTRO-COOLERS  are 
self  -  lubricating . . .  employ 
no  glands  or  stuffing  boxes 
. . .  are  simple,  sturdy,  prac¬ 
tical.  Here’s  a  wartime  in¬ 
vestment  with  a  great  peace¬ 
time  future! 
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NEW  ALLIS-CHALMERS  ELECTRO- 
OF  YOUR  POWER  TRAHSFORMERS 
HERFS  FORCED-OIL  COOLING 


By  accelerating  flow  of 
oil  with  pump  action 
and  by  forcing  cooling  air 
over  radiator  surfaces  — 
ELECTRO -COOLERS  jump 
present  capacity  of  most 
power  transformers  by  as 
much  as  60%.  Installation 
is  simple  and  quick! 


Electro-Cooler 

Highlights 


Factary  ■iiinAliit  electco* 
COOLER  shipped  RS  a  com¬ 
plete  unit  —  saving  time. 

Na  glaadt  or  stuffing  boxes 

\to  permit  oil  drips  and  air 
bullies.  No  packing  to  fix. 

CMy  ana  shaft  I  Motor  and 

\pump  are  designed  as  a 
complete  unit — in  one  frame. 

SimpMty!  }•  phase  squirrel 
cage  motor  has  no  startiog 
brushes,  commutator  or  other 
^uch  wearing  parts. 

Nigh-prassara  tost  reduces 
possibility  of  oil  leaks. 

'^Self-contained  and  self-sup¬ 
porting  !  No  foundation  re¬ 
quired. 


■  FTFA,  96,000  leva  would  be  the  stepped-up  rating  of  this  power  trans¬ 
it  I  I  Kalla  former  bank  if  new  electro-coolers  were  added. 


WHETHER  YOUR  power  trans¬ 
formers  are  water-cooled  or 
self -cooled,  new  Allls-Chalmers 
ELECTRO-COOLERS  can  jump  capac¬ 
ity  20-60%. 

On  water-cooled  units  electro- 
coolers  eliminate  water  coils  and 
coil  service  problems  . . .  reduce 
maintenance  to  a  minimum. 

Installation  is  simple  because 
ELECTRO-COOLERS  are  self-contained 
and  self-supp>orting. 

For  further  information  contact 
our  nearby  district  office.  Or  write 
for  bulletin  B-6242.  Allis-Chal- 
MERS,  Milwaukee  1,  Wis.  ai64o 
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COOLER  UN  JUMP  CAPACITIES , 
20-60% ...  AND  ITS  PRACnULlI 
AT  ITS  NEWEST  AND  FINEST.. 
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SAFEH  SWITCHES 


contacts 


Streamlined,  completely  en* 
closed.  Capacities:  30  Amp.  to 
600  Amp.  inclusive;  2,  3,  and 
4  Pole,  600  Volts  or  less. 


No  electrical  distribution  system  can  be  any 
better  than  its  circuit  protection  devices.  That’s 
why  BullDog  has  extended  its  famous  Vacu- 
Break  Safety  Switch  principle,  with  ”Clamp- 
matic”  contacts,  to  cover  not  only  individual 
safety  switches,  but  panelboards,  switchboards 
and  bus  plugs  as  well. 

Now  you  are  assured  of  faster,  tighter  clos¬ 
ing  of  switching  devices — of  quicker,  smoother 
operation — all  along  the  distribution  line. 

The  secret  of  tighter  closing,  the  smoother 
operation,  of  "Clampmatic”  contacts,  lies  in 
the  wedging  action  of  the  movable  contaa 
"slug”  against  the  beveled  spring  prongs  of 
the  stationary  contact. 

Ask  your  BullDog  representative  to  show 
you  a  cut-away  "Clampmatic”  demonstrator. 
You  won’t  believe,  until  you  actually  try  it 
yourself,  how  tight  the  contacts  are  when 
closed,  how  smooth  and  easy  the  operation  is. 

After  you  try  it,  why  not  specify  "Vacu- 
Break  Clampmatic”  for  all  your  distribution 
devices  whether  safety  switches,  panelboards, 
switchboards  or  bus  plugs. 


COMPACT  TYPE  SWITCHBOARDS 

Wall  mounted,  standardized 
unit  seaions,  extremely  flexible. 
Capacities:  2  and  3  Pole,  30 
Amp.  to  600  Amp.  inclusive; 
600  Volts  or  less;  or  4  Pole 
solid  neutral  230  Volts,  A.G 
Horsepower  rated. 


for  use  on  BullDog  BUS- 
tribution  DUCT.  Fusible  or 
non-fusible,  quick  make  and 
break,  horsepower  rated. 
Capacities:  2  or  3  Pole,  30 
Amp.  to  600  Amp.  inclusive; 
600  Volts  or  less;  or  4  Pole 
solid  neutral  230  Volts,  A.C 


.  Pk.  *»”•»  ^ 


BULLDOG  ^''eia4nyp4nailz''  principle 
OF  T/acaS/teoA.  safety  switch  coNTAas 


Inttont,  petitiv* 
prMsur*  contact 
cauMd  by  wodg- 
ing  action  of 
moving  contact 
whon  oporoting 
to  ON  position. 


Movomont  to 
OFF  i«  cpoodod 
by  rolooso  of 
static  onor^y  in 
clamping 
spring. 

Formod  bako- 
lit*  covor  (arc¬ 
ing  chambor) 
romovod  from 
switch  hood  to 
show  action. 


^  *^T  oto  Ontario 

,  Ltd.,  Toronto, 


MANUFACTURERS  OF  Vacu-Broak  Sofoty  Svritchti, 
SafToFus*  Panelboards,  Circuit  Master  Breoksn, 
Switchboards,  Bus  Duct  Systems  —  FOR 
AND  POWER. 

BUY  MORE  WAR  BONDS 


BULLDOG  PRODUCTS  ARE  SOLD  AND  DISTRIBUTED  BY  THE  FOLLOWING  PACIFIC  COAST  REPRESENT  TIVES 
Const  Eloctric  A  Manufacturing  Co:  Safety  Switchboard  A  Manufacturing  Co.  Mullonbach  Electrical  Manufacturrq  Co. 

1720  N.E.  Sixth  Avenue  1445  Stevenson  St.  2300  East.SZth  Street 

Portland,  Oregon,  Tel.  Garfield  2844  Son  Francisco,  Calif.,  Tel.  Hemlock  2470  Los  Angeles,  Calif.,  Tel.  Jefferson 


CERTIFIED  PROOF  OF  THE  SUPERIOR 


OF  SHELL  TURBO  OIL 


SH(LL  TURBO  ^ 
OIL  AFTIR  h 
18.553  HRS.  r 
OPIRATION  L 


SHILL 
TURBO  OIL 
WHIN 
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IF  there’s  a  tougher  type  of  turbine  to  lubricate  than  a 
turbo  blower  in  a  steel  mill,  we  haven’t  heard  about  it. 
No  wonder  one  of  the  country’s  large  steel  producers 
couldn’t  get  turbine  oil  to  last  longer  than  6  months! 

But  in  November,  1940,  this  manufacturer  filled  one 
of  its  turbo  blowers  with  the  then  new  Shell  Turbo  Oil. 
The  phenomenal  result  is  shown  at  right.  After  18,5  53 
hrs.  of  operation  Shell  Turbo  Oil  still  shows  no  signs  of 
deterioration.  This  performance  is  the  reason  Shell  Turbo 
Oil  is  now  used  in  14  turbines  of  this  steel  company. 

For  further  details  on  this  and  other  outstanding  perform¬ 
ances  of  Shell  Turbo  Oil  call  in  the  Shell  man.  Or,  write  Shell 
Oil  Company,  Inc.,  Dept.  ”0,”  50  W.  50th  Street,  New  York  20, 
N.  Y.,  or  100  Bush  St.,  San  Francisco  6,  Cal. 


CurranHy,  the  U.  S.  Navy  has  first  call  on  Shell's  entire 
production  of  marine  turbine  oil. 


fierfermonce  record  of  Shell  Turbo  Oil  in  one 
of  the  fourteen  units  of  a  largo  stool  predsKor. 


/56 

Viscosity  fa  100°  F. 

/56 

Clear 

Appearance 

Clear 

.05 

Neutralization  No. 

.05 

.2 

Saponification  No. 

.2 

90 

Steam  Emulsion  No. 

90 

THE  NATIONAL  TELEPHONE  SUPPLY  CO 


5100  Superior  Avenue,  Cleveland,  Ohio 
Alonufocturer  of  Speciofh’et  for  Power  ond  Communi’cofion  Lines 
Weslerii  Pepreien^ofiVe  —  E.  Winchester,  1101  So.  4th  Street,  Alhambra,  California 
Cartodion  Mnnufocfurer  —  N.  Sloter  Compony,  Ltd.,  Homilton,  Onforio 
Export  Oiitribvtor  —  Internotionol  Standard  Electric  Corporotien,  New  York,  New  York 
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GREGORY  m  im  TRANSFORMERS 


merit  has  designed  a  small  molded  {I'astif 
indicator  lamp  with  a  lock-on  color  cap 
which  it  claims  cannot  be  shaken  loose  and 
will  not  “freeze”  to  the  base.  By  use  of  five 
different  color  caps,  as  many  as  five  i  In  11:1. 
can  be  identified  on  one  panel.  This  lamp 
is  supplied  ready  for  mounting.  The  base  Ig 
mounted  direct  to  the  back  of  the  iiiyirumnii 
panel  and  the  color  cap  is  screwed  into  the 
base  through  the  panel.  A  coil  spring  apiplk 
constant  pressure  to  the  base  of  the  lain 
bulb  to  maintain  good  electrical  (dntjr; 
The  lamp  takes  6-  to  8-volt  bulbs. 


Meet  the  Needs  of  War  Time  Economy 

rn  line  of  transformers  with  in-  — saves  time  and  possibility  of  error  in 

ninal  board  gives  you  many  ad-  soldering.  No  junction  box  needed — holes 
The  terminal  board,  with  large  of  tank  accommodate  conduit — 

nient  working  area,  is  immedi-  expense, 

issible.  Bus  Bars  are  provided 

langing  of  voltages — any  voltage  Diagram  on  inside  of  transformer  cover 
in  obtained  within  transformer  shows  all  possible  connections  according 
No  tedious,  costly  solder  splices  to  numbers  stamped  on  terminal  board. 


Standard  sizes  in  stock  for 
immediate  delivery  —  I  to 
100  kva  voltage  230/4GO  to 
IIS/230,  575  to  115/230, 
2400  to  120/240/480  single 
phase  M  cycle.  10  kva 
transformer  and  below  have 
attached  provisions  for  wall 
mounting.  15  kva  and 
larger  are  designed  for 
floor  or  platform  mounting. 
These  modern  dry  type 
transformers  can  be  in¬ 
stalled  on  walls,  beams, 
posts,  directly  at  load  cen¬ 
ter,  or  on  the  floor  offer¬ 
ing  the  utmost  in  flexibility 
of  installation. 


Immediate 

Deliveries 


F  Fixfure  (I10^ 

Mitchell  Mfg.  Co.  announces  that  an  iir 
proved  lightweight  U.R.C.  research  lun. 
naire  is  available  on  a  priority  of  A-l-J  n 
higher.  This  unit  is  a  shielded  200-watt  foui 
light  commercial  fluorescent  fixture.  (> 
model  is  adaptable  for  every  type  of  ir 
terior  mounting,  according  to  the  annonn . 
ment. 


Cover  removed  showing  internal 
terminal  board.  This  board  is 
standard  on  all  types. 


Gregory  81  single  phase  In¬ 
sulated  transformer  manufactured 
from  I  to  10  kva  inclusive. 


GREGORY  ELECTRIC  COMPANY 

2537  S.  STATE  STREET.  CHICAGO.  ILLINOIS 

West  Coast  Branch  420  S,  San  Pedro  St.,  Los  Angeles,  Calif. 


Interlock  Switch  (MIC 

Designed  as  an  emergency  device  to  i 
terrupt  control  circuits  where  access  d' 
are  opened  when  the  power  is  on,  a  if 
interlock  switch  has  been  announced  i 
General  Electric  Co.  This  switch  has 
carrying  capacity  of  10  amp.  110  or  1 
volts  a-c  or  d-c,  and  an  emergency  010  n 
capacity  of  a-c  7%  amp.,  110  or  220  vi  i  - 
d-c  on  low  inductive  circuits.  .S  amp..  !' 
volts;  2V2  amp.,  2.'>0  volts. 


THERE'S  AN  EASY  WAY  TO  IN¬ 
CREASE  YOUR  USABLE  SUPPLY 
OF  WIRE  AND  CONCENTRIC  CABLE 
Just  Splice  The  Odd  Lengths  The 

fjicopress  way  -> 


Nicopress  splicing  is  especially  well 
adapted  for  Salvaging  Line  Wire  and 
Concentric  Cable  —  completed  splices 
are  small,  neat  and  compact— only  a 
little  larger  in  diameter  than  the  con¬ 
ductor.  This  assures  easy  coiling  and 
taping  where  necessary. 

All  splices  are  tight  and  strong,  ex¬ 
ceeding  the  rated  breaking  strength  of 
the  conductor,  and  are  quickly  made 
with  an  easy-to-handle,  Nicopress 
Tool. 

As  the  sleeve  used  for  the  stranded 
neutral,  in  concentric  cable,  is  split  the 
entire  length  and  bore  chamfered, 
feeding  in  the  stranded  wire  is  greatly 
facilitated. 


Note  ease  with  which  tplice  can  be  made  in 
shop  by  clamping  Nicopress  Tool  in  Fisc. 


Nicopress  Sleeve  for  Line  Wire 


Complete  Nicopress  Line  Splice 


used  in  industrial  plants  for  bench 
dollies  and  in  other  localities  where  li' 
duty  receptacles  are  required  for  j"  " 
tools. 


Nicopress  Sleeve  for 
Solid  Wires  of  Con¬ 
centric  Cable 


'Nicopress  Sleeve  for 
Stranded  Wire  of 
[  Concentric  Cable 


Resonance  Meter  (II*' 

Erco  Radio  Laboratories  Inc.  has  a  n' 
resonance  meter  which  it  claims  is  r''"  '. 
constructed  for  measurement  of  tra  -m  " 
equipment  in  the  field  and  laboratory. 
indicator  can  be  used  to  determine  rc> 
ance  in  oscillators  and  transmitters, 
ing  wave  ratios,  transmission  lines,  hi!'  - 
systems,  tank  circuits,  coupling  devices  a 
modulation  indication. 


Concentric  Cable  spliced  with  Nicopress  Sleeves 
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LOWEST  TENSION  DROPOUT 

MATTHEWS  FU  SWITCHES 


Catalog  1452-4  on  Crossarm 


Tension 
Prevents 
Fuse  Link 


Mounted  on  pole  by  means  of 
throuKh  bolt  or  lag  screws. 

Single  Insulator  Style  in 
three  sizes;  S,  7^  12H  and  IS  KV, 
all  rated  100  Amperes. 

Also  made  in  four  sizes  with  two  insulators. 


Where  your  war  efforts  require  Open  Type  Dropout  Cutouts, 
these  single  insulator  Matthews  Fuswitches  are  available  for 
prompt  shipment  on  proper  preference  rated  orders. 

The  quick,  unfailing  clearance  of  faults;  the  sturdy  design  and 
construction  with  strong  highest  quality  materials;  the  simplicity 
and  ease  of  operation,  and  many  other  superior  features  assure 
you  of  the  lowest  possible  TIME  COST. 

Bulletin  102  illustrates  and  describes  the  efficiency  and  money 
saving  possibilities  of  these  single  insulator  Matthews  Fuswitches 
and  their  companion  2 -insulator  types,  as  well  as  all  other  Open 
Type  Matthews  Fuswitches.  A  copy  will  be  sent  promptly  on 
request. 


W.  N.  MAHHEWS  CORPORATION 

Engineers  and  Manufacturers  Since  1899 
ST.  LOUIS.  U.S.  A. 


SIMPLIFIED 

INFRA-RED 

INSTALLATID.N 

"TM 

SYSTEM- WIRING 
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Control  Switch  (1113) 

General  Electric  has  designed  a  new  mas¬ 
ter  control  switch  for  heavy-duty  service. 
According  to  the  manufacturer,  this  switch 
is  for  use  wherever  repetitive  operations  of 
electrically  operated  devices  run  into  thou¬ 
sands  per  week.  It  can  be  mounted  on  pan¬ 
els  varying  in  thickness  from  %  in.  to  2  in. 


RELIABLE 

Connectors 


and  is  rated  600  volts,  20  amp.  continuous 
or  250  amp.  for  three  seconds.  Its  inter¬ 
rupting  rating  is  dependent  upon  the  volt¬ 
age  and  character  of  the  circuit  and  upon 
the  number  of  contacts  arranged  in  series. 


Light  Device  (1 1 1^) 

A  high-speed  electronic  light  device  which 
it  is  said  would  permit  photographic  ex¬ 
posures  of  one-millionth  of  a  second  has 
been  developed  by  General  Electric  Co. 

A  10-in.  square  box  weighing  less  than 
20  Ib.,  standard  electrical  parts  and  a  single 
electronic  tube,  with  a  100-watt  Mazda  mer¬ 
cury  lamp  for  the  light  source,  are  essential 
parts  of  the  equipment. 

Resembling  a  small  auto  headlight,  the 
light  source  is  on  the  front  of  the  hox  and 
can  be  operated  manually  by  a  push  button 
or  automatically  by  electrical  contacts  or  a 
phototube  and  preamplifier.  According  to  the 
announcement,  it  will  illuminate  20  sq.  ft. 
of  area  with  sufficient  intensity  to  photo¬ 
graph  any  moving  object.  It  is  reported  that 
in  tests  the  device  has  “stopped”  a  wheel 
at  70,000  rpm. 

The  unit  is  operated  on  a  115-volt  house¬ 
hold  lighting  circuit. 


solderless  connectors 
with  accurately  fitting 
precision  threads  which 
insure  easy,  permanent 


0  Use  of  Wiremold  Channel  and 
Fittings  permits  compact  and  efficient 
grouping  of  lamp  units  with  ample  struc¬ 
tural  strength,  easy  adjustability  and  a 
simple,  adequately  protected  method  of 
wiring,  illustrations  above  show  a  typical 
bank  of  infra-red  heating  lamps  and  the 
manner  in  which  they  are  installed  on 
Wiremold  No.  3000  Channel,  using  con¬ 
ventional  type  sign  receptacles.  Detailed 
drawing  shows  method  of  supporting 
channels  by  means  of  Wiremold  No. 
3008F  adjustable  hanger  fittings,  also 
cable  teed  connection  through  K.  O.  in 
back  of  channel. 

For  further  details  of  fittings  and  in¬ 
stallation  send  for  new  Engineering  Data 
Sheets  covering  applications  of  this  type. 

The  Wiremold  Company 
Hartford  10,  Conn. 


Portable  Test  Set 


Save  Copper 

by  using 

these  connectors  which 
are  good 
being  salvaged. 


General  Electric  Co.  has  designed  a  50,- 
000-voIt  portable  test  set  for  use  on  single¬ 
phase,  115-  or  230-volt.  50-  or  60-cycle  cir¬ 
cuits.  This  set  combines  in  one  unit  an  oil- 
insulated  testing  set,  an  accurate  indicating 
voltmeter,  a  voltmeter  selector  switch  and 
complete  control  equipment,  such  as  air 
circuit  breaker,  line  switch,  foot  switch 
and  induction  voltage  regulator.  A  screened 
safety  guard  is  provided  and  a  red  light 
warns  the  operator  when  the  set  is  energized. 

The  indicating  voltmeter  has  a  large  dial 
showing  the  applied  test  voltage  in  kilo¬ 
volts.  The  meter  has  a  double  scale,  one  for 
voltages  up  to  25  kv.  and  one  for  voltages 
from  25  to  50  kv.  It  is  connected  to  a  volt¬ 
meter  coil  wound  on  the  main  transformer. 


as  new 


EASY  TO  INSTALL 
LOW  IN  COST 


Plastic  Grommets 


Creative  Plastics  Corp.  has  announced  a 
new  line  of  100%  phenolic  plastic  insulat¬ 
ing  grommets  available  in  four  standardized 
sizes  and  priced  from  7  to  10  cents  each,  in 
large  quantities.  The  manufacturer  states 
that  holes  are  concentric,  with  comers  cham¬ 
fered  to  avoid  wire  chafing  and  that  all 
threads  are  clean  and  lubricated.  Parts  are 
matte  finished  for  easy  gripping. 


CAN  HELP  YOU  PRODUCE  f)^R  WAR 
AND  PLAN  FOR  PEACEt 


■ 


YOUR  BEST  SIGNAL  CIRCVI 
IS  THE  POWER  LINE  ITSEL 
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VOICE— RELAYING— LOAD  CONTRI 
dependably  and  economically  wil 


GENERAL  m  ELECTRI 


G-E  CARRIER-CURRENT  Equipmei 


Carrier  current  superimposed  on  existii 
power  lines  assures : 

1.  An  a/f-weather  communication  channel. 

2.  Better,  quicker  protection  against  faults. 

3.  More  accurate  and  efficient  control  and 
indication  of  loads. 


Today  hundreds  of  G-E  carrier-current  ij 
stallations,  large  and  small,  are  providii 
the  above  and  other  advantages  for  pow 
companies  throughout  the  nation. 

Pilot  Relaying.  Transferred  Trippir^ 
Signaling.  Telephony.  Telemetering.  Sup! 


4r'' 


r 


i.  .  .■(!» 


:# 


;# 


>«VJ 


f5svs«J>vj  p^L  t 


visory  Control.  Automatic  Load  Control. 
Line  Sectionalizing  Control.  .  .  .  Singly,  in 
pairs,  or  in  multiple  conibinalions,  these  and 
other  carrier  functions  may  be  installed  to 
best  fit  the  needs  of  your  system. 

G-E  standardized  panel-unit  assemblies 
permit  step-by-step  additions  to  original 
installations.  Compactly  ‘*])ackaged,”  care¬ 
fully  built,  thoroughly  proved,  they  are 
capable  of  performing  many  functions 
through  few  carrier  channels  —  all  over  one 
transmission  system. 

With  tlie  highest  manufacturing  standards, 
and  the  know-how  of  20  years  of  research 
and  development,  C.  E.  offers  the  surest 


control  facilities  lor  better  ])ower  service  to 
the  community. 

General  Electric  engineers  are  prepared 
to  discuss  your  needs  —  today.  .  .  .  General 
Electric,  Schenectady,  ISew  York. 

•  Tune  in  “The  World  Today”  erery  evening  except  Sun¬ 
day  at  6:45  E.W.T.  ccer  CBS.  On  Sunday  listen  to  the 
C-E  “All  Girl  Orehej^tra”  at  10  P.M.  E.W.T.  over  NBC. 

★  BACK  THE  ATTACK  — BUY  WAR  BONDS!  ★ 


GENERAL  ELECTRIC  HAS  PLANNED  AND  BUILT 
MORE  CARRIER-CURRENT  E  Q  U  I PME  N  T  TH  AN 
ALL  OTHER  MANUFACTURERS  COMBINED 


UilCARRiER  CURRENT 

I  the  nerve  network  or  the  power  system 
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Anchoring  in  solid  rock  no 

longer  colls  for  of 

grouting  equipment.  With 

this  modern  method  o  rock 

drill  and  o  Chance  Expond*  k 

ing  Rock  Anchor  will  do  the  #  j 

job  in  short  order  ond  save  V 

about  35X  on  the  cost  of  eoch  installation.  To 

install  the  onchor  simply  drill  a  hole,  drop  the 

anchor  into  the  hole  ond  expond  it  by  turning 

the  rod  usir>g  o  bor  through  the  Thimbleye.  H 

wedges  tight  ogoinst  the  woMs  of  the  hole  ond 

the  pull  on  the  rod  increases  the  force  of  this 

wedge.  Get  the  full  detoils.  H  poys  to  use  Chonce 

Rock  Anchors. 


Where  soil  is  rocky  and  loose  rocks  ore  plentiful 
Chonce  Ryromid  Cone  Anchors  con  be  installed 
at  low  cost.  The  ciestructible  nut  retainer,  a 
potented  feoture  which  is  not  available  on  other 
cone  onchors.  mokes  it  easy  to  lower  Chance 
Cones  into  the  hole  without  cotching  on  rocks 
and  roots  and  riding  up  the  rod.  Rods  con  be 
retrieved  or  driven  through  the  retainer  and 
abandoned.  The  flat  opposing  faces  on  Chonce 
Cones  form  o  definite  wedging  surfoce  for  rocks 
ond  the  flaring  bose  increases  this  wedging 
oction.  Compere  instoMation  costs  ond  service* 
obility  you'll  find  Chonce  Pyromid  Cone 
Anchors  ore  good  investments. 


BULLETinS 


(fata  books,  etc. 


Amplidyne 


117) 


General  Electric's  amplidyne  is  treated  in  a 
34>page  booklet  recently  issued.  The  ampli¬ 
dyne  is  an  engineering  development  which 
harnesses  and  puts  to  work  the  short  circuit. 
In  princiole  it  is  an  externally  driven  direct- 
current  generator  which  uses  a  short  circuit 
and  a  compensating  winding.  The  publica¬ 
tion  describes  the  engineering  details  and 
fundamental  functions  of  the  amplidyne  and 
lists  several  typical  applications.  The  booklet 
is  well  illustrated  by  diagrams  and  photo¬ 
graphs. 


Motor  Control 


(1118) 


A  publication  prepared  by  General  Electric 
Co.  describes  the  Cabinetrol,  a  system  for 
providing  motor  control  for  complex  industrial 
orocesses.  The  24-page  booklet  describes 
how  most  control  systems  can  be  built  up  by 
combining  standard  control  units  and  acces¬ 
sories  into  the  reguired  number  of  Cabinetrol 
sections.  One  section  contains  a  set  of  lay¬ 
out  tables  and  another  lists  the  compartment 
sires  of  the  standard  units. 


Wire  Connectors 


(1119) 


Ideal  Commutator  Dresser  Co.  has  a  folder 
on  its  wire  connectors.  According  to  the 
manufacturer,  Wire-Nuts  comply  with  WPB 
restrictions  and  can  be  used  to  speed  elec¬ 
trical  wiring. 


Welding  Equipment 


20) 


Air  Conditioning 


121) 


metically  sealed  compressor,  "heart"  of  West, 
inghouse  air  conditioning  and  industrial  r«. 


inghouse  air  conoirionm 
frigeration,  is  described. 


Circuit  Tester 


(1122) 


Communication  Measurements  Laboratory  u 
distributing  a  folder  on  its  Rotobridge  auto¬ 
matic  high-speed  mass  production  circuit 
tester  for  use  with  electronic  eguipment.  Thii 
bulletin  describes  how  the  Rotobridge  detach 
trouble  and  errors.  According  to  the  manu¬ 
facturer,  this  eguipment  tests  a  circuit  a  sec¬ 
ond  and  checks  circuit  resistance  values  as 
lew  as  .001  ohms,  with  Wheatstone  bridge 
precision. 


Insulation 


(1123) 


G-E  insulating  materials  are  described  in  < 
60-page  catalogue  prepared  by  the  company 
Among  the  items  listed  are  varnished  cloths 
varnishes,  Glyptals,  tapes,  cords,  cotton  sleev- 
irgs,  varnished  tubings,  mica,  wedges,  solder¬ 
ing  materials,  cements  and  compounds.  Tab 
sheets  separate  the  sections,  and  in  addition 
to  a  general  index,  a  section  index  is  provided 


Level  Control 


(1124) 


B/W  Controller  Corp.  has  issued  a  cata¬ 
logue  covering  its  all-electric  floatless  liquid 
level  control.  The  28-page  booklet  describes 
the  primary  eguipment  reguired  for  the  In¬ 
stallation  as  well  as  special  controls  and 
panels,  a-c  automatic  starter  and  relay  com¬ 
binations,  selector  switches,  special  relays, 
water-proof  enclosures  and  wiring  diagrams. 


Synthetic  Rubber 


(1125) 


Dayton  Rubber  Mfg.  Co.  has  published  < 
brochure,  "Towers  of  Triumph,"  in  which  !• 
tells  the  story  of  synthetic  rubber.  Much  c- 
this  story  is  told  in  picture. 


Ransome  Machinery  Co.  has  prepared  a 
feur-page  folder  showing  its  line  of  welding 
positioning  eguipment.  Specifications,  fea¬ 
tures,  load  rating  tables  and  dimensions  are 
included. 


Heat  Treatment 


(1 1261 


A  Westinghouse  air  conditioning  and  indus¬ 
trial  refrigeration  booklet  tells  the  principles 
nd  illustrates  the  complete  line  of  Westing- 
ouse  eguipment  for  this  service.  The  her- 


An  82-page  booklet  covering  its  electrici 
furnaces  for  heat  treatment  has  been  released 
by  General  Electric  Co.  This  booklet  dr 
scribes  the  various  types  of  furnaces,  Ind' 
cates  the  applications  for  which  each  is  ber 
suited  and  shows  construction  details  of  typ- 
cal  furnaces.  Control  eguipment  for  the  fur 
naces  is  described  in  the  final  section  of  thr 
publication. 


ELECTRICAL  WEST,  68  Post  St.,  San  Francisco,  4,  California 
Please  send  me  information  about  following  CIRCLED  items: 


1 100 

1 101 

1 102 

1103 

1 104 

1105 

1 106 

1107 

1108 

1109 

1 1 10 

nil 

1112 

1113 

1 1 14 

1115 

1116 

1 1 17 

1118 

1119 

1 120 

1 121 

1 122 

1123 

1124 

1125 

1126 

Name 


Company* . Title* 


Address. 


Please  include  your  company's  name  and  your  position,  as  we  cannot  ask  manufacturen 
to  furnish  literature  unless  you  do. 


Here’s  How  Universal’s  “U  ”  Plan  for  V  ”  Day  Works 

^  Forty  million  full  page  color  messages  in  14  national  magazines  will  tell 

0  consumers  throughout  1944  about  Universal’s  "U”  Plan  for  "V”  Day  — 
urging  them  to  plan  with  you  now  to  secure  the  housewares  they  will  need 
after  Victory. 

^  Each  advertisement  includes  a  handy  check  list  upon  which  readers  can  in- 
dicate  the  household  devices  they  will  need  and  estimate  their  approximate 
total  value  on  a  basis  of  the  1941  price  range. 

^  Consumers  are  instructed  to  take  these  check  lists  to  the  nearest  Universal 

0  dealer  and  to  ask  him  for  priority  consideration  as  soon  as  the  products 
are  available. 

^  The  "U”  Plan  urges  consumers  to  buy  War  Bonds  now  so  that  the  desired 
appliances  and  housewares  can  be  secured  as  soon  as  available. 

pk  You  fill  out  a  duplicate  copy  of  the  consumer’s  list  for  your  prospect  file 

Oand  priority  rating.  When  merchandise  is  available,  you  can  easily  notify 
your  customers  by  telephone. 


ems:  I  Establish  your  store  now  as  appliance  and  housewares  headquarters.  Plan  to  I 

■  take  full  advantage  of  UnwersaV s  contribution  to  the  profitable  solution  of 

1109  I  l/our  post-war  problems.  For  complete  details  concerning  point-of-sale  materials, 

H  wire,  write  or  phone  your  Universal  distributor  or  Dept.  EW  Landers,  Frarii  '  j 

1119  ■  &  Clark,  New  Britain,  Conn.  ^ 


■ 


LANDERS,  FRARY  &  CLARK  ^  New  Britain,  Conn. 
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Thp  W f^Hi^MnduHiriat  Frontier 


There  were  two  guests  for  din¬ 
ner-one  a  southern  Californian 
and  the  other  a  chap  from  the 
Pacific  Northwest.  The  conversation 
had  turned  to  the  war-invoked  indus¬ 
trial  expansion  on  the  Pacific  Coast 
and  its  postwar  implications. 

“Production  facilities,  human  en¬ 
ergy,  raw  material  resources,  power, 
fuel,  transportation — yes,  we’ve  got 
’em  all  this  time.  And  we’ll  be  set  to 
go  places  when  the  shooting  stops.”  It 
was  the  gentleman  from  the  south 
speaking.  “You  can’t  have  a  real  in¬ 
dustrial  economy  without  metals. 
That’s  always  been  our  drawback  here 
on  the  Coast.  But  now  it’s  different. 
We’ve  got  steel  and  aluminum  and 
magnesium  along  with  everything  else. 
Why  within  ten  years  after  the  war  is 
over  Los  Angeles  will  be  the  biggest 
industrial  city  ...” 

“There  you  go  again,  tooting  that 
southern  California  horn,”  the  man 
from  the  Northwest  interrupted.  “If 
the  Spanish  padres  had  landed  on  the 
Coast  up  in  our  country,  the  southwest 
would  still  be  an  uninhabited  desert. 
The  rattlesnakes  carry  canteens  down 
there  even  now.  You  forget  that  we 
have  the  low-cost  power  and  we  have 
the  aluminum  plants  and  we  have  the 
lumber  resources  for  plywood  and  pulp 
and  rayon  and  plastics.  Washington 
and  Oregon  aren’t  going  to  sit  by  and 
watch  you  fellows  run  away.” 

“How  about  me  interjecting  a  word 
for  northern  California,”  Electra  said. 
“After  all  San  Francisco  Bay  is  the 
greatest  harbor  on  the  Coast.  This  is 
the  center  of  population,  transporta¬ 
tion.  finance,  food  production  and  ship 
building.  The  labor  problem  is  pretty 
well  licked  here.  Anybody  will  tell 
you  that  this  is  going  to  be  the  indus¬ 
trial  center  of  the  West.” 

“If  this  is  a  free-for-all,  how  about 
me  saying  a  word  for  Utah?”  I  asked. 
“I  was  born  there.  That  state  has  a 
great  future.  Look  at  the  new  indus¬ 


trial  facilities  which 
have  been  built. 
With  the  mineral  re¬ 
sources  that  have 
been  developed, 
there  are  bound  to 
be  new  industries 
locate  close  to  the 
raw  material  sup¬ 
plies.” 

The  conversation 
was  typical — claims 
and  counter  claims, 
regional  advantages 
versus  regional  ad¬ 
vantages,  unbound¬ 
ed  optimism,  and 
unfounded  dreams, 
especially  when  the 
talk  turned  to  trade 
prospects  in  the  Far  East.  Typical  yes, 
not  only  of  conversation  here  on  the 
Pacific  Coast,  but  all  over  the  nation. 
From  one  end  of  the  country  to  the 
other,  people  are  looking  to  the  Far 
West  as  a  new  industrial  frontier. 

A  few  days  later  we  were  talking 
to  an  industrial  analyst  about  the  same 
subject.  He’s  a  realist,  and  along  with 
the  potential  greatness  of  the  indus¬ 
trial  future  of  the  West,  he  sees  certain 
weaknesses — weaknesses  which,  if  rec¬ 
ognized  now,  can  be  corrected.  For  in¬ 
stance,  he  points  to  the  lack  of  indus¬ 
tries  which  make  producers’  goods — 
machine  tools,  precision  instruments, 
power  equipment.  Our  war  industries 
are  overequipp>ed  with  machines  which 
will  bend  and  cut  and  put  together 
metals — in  big  chunks  and  without  too 
much  precision.  But  the  machines 
which  make  the  precision  parts,  the 
motivating  equipment,  the  fine  tools, 
are  almost  totally  lacking.  In  the  ex¬ 
pansion  of  the  aircraft  industry,  for 
example,  there  have  been  no  factories 
established  out  here  for  the  manufac¬ 
ture  of  engines.  The  same  holds  true 
for  the  many  small  electric  motors  that 
actuate  everything  on  a  plane  from 
bomb  bay  doors  to  gun  turrets. 

This  industrial  expert  contends  that 
plants  capable  of  such  precision  manu¬ 
facture  are  essential  for  the  fulfill¬ 
ment  of  the  dream  of  a  great  new  Pa¬ 
cific  industrial  expansion  in  the  post¬ 
war  era.  If  they  cannot  be  obtained 
now,  he  suggests  that  financing  ar¬ 
rangements  be  provided  so  that  either 
present  plants  or  future  plants  can  be 
equipped  for  this  type  of  manufacture. 

A  second  weakness  is  the  lack  of  fa¬ 
cilities  for  industrial  research  of  the 
tvpe  which  industrial  expansion  de¬ 
mands.  Research  laboratories  are 
available  for  work  on  agriculture, 
hydraulics,  forest  products,  fisheries, 
petroleum  and  those  basic  industrial 
products  and  resources  for  which  this 
region  has  been  noted  in  past  years. 
But  facilities  for  basic  metallurgical 


research  are  almost  totally  lacking 
The  same  holds  true  for  other  typeji  I 
of  industrial  research. 

Both  of  these  weaknesses  are  im- 
portant  to  the  electrical  industry.  This  j 
business  must  supply  the  energy  to  i 
power  Pacific  Coast  industrial  develop-  1 
ment.  It  will  have  that  energy  in  abun¬ 
dance.  It  will  want  to  make  certain  j 
that  the  energy  is  used.  The  situation 
is  one  which  suggests  the  application 
of  some  of  the  industrial  cooperation  I 
that  has  been  developed  to  a  high  de-  i 
gree  by  the  electrical  industry. 

CREDIT  for  the  speed  with  which 
stories  sped  up  and  down  and 
across  the  country  used  to  be  given  to ' 
night  telegraph  operators  who  had 
little  else  to  do  in  the  old  days.  Now¬ 
adays  the  women  have  a  lot  to  do  with 
it.  If  you  don’t  think  so,  ask  a  few. 
For  instance  Electra  received  the  fol¬ 
lowing  list  of  “Washington  definitions' 
from  a  friend  in  the  national  capital. 

“A  coordinator  is  a  man  who  brings 
organized  chaos  out  of  regimented 
confusion. 

“A  conference  is  a  group  of  men. 
who  individually  can  do  nothing,  but 
as  a  group  can  decide  that  nothing 
can  be  done. 

“A  statistician  is  a  man  who  draws 
a  mathematically  precise  line  from  an 
unwarranted  assumption  to  a  foregone 
conclusion. 

“A  professor  is  a  man  whose  job  it 
is  to  tell  students  how  to  solve  the 
problems  of  life  which  he  himself  has 
tried  to  avoid  by  becoming  a  pro¬ 
fessor. 

“An  efficiency  expert  is  a  man  who 
knows  less  about  your  business  than 
you  do,  and  gets  paid  more  for  telling 
you  how  to  run  it  than  you  possibh 
could  make  out  of  it  even  if  you  ran 
it  right  instead  of  the  way  he  told  voti 
to  run  it. 

“A  consultant  is  ap  ordinary  gu\ 
who  is  a  long  way  from  home. 

“An  economist  is  a  man  who  has  a 
Phi  Beta  Kappa  key  on  one  end  of  his 
watch  chain  and  no  watch  on  thf 
other.” 

Now'  I  know  what  Electra  means 
when  she  tells  friends  when  I  go  awa' 
that  I  am  a  consultant  who  has  gone  to 
a  conference. 

Twenty  years  from  now  I’d  lihf 
to  hear  a  description  of  the  prac¬ 
tical  developments  from  this  recent 
brief  announcement:  “The  research 
laboratory  of  the  General  Electric  C' 
announces  that  for  the  first  time  in  th* 
history  of  science  100,000,000- volt  X- 
rays  were  produced.  .  .  .  The  first  fe" 
observations  suflSce  to  show  that  the 
characteristics  differ  radically  fr*''^ 
those  with  which  physicists  are  h 
miliar.” 
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Blade-actuating  parts  are 
completely  enclos^ ...  high  - 
pressure  contacts  at  both 
ends  of  blade... no  shuntsi 


Blade  rotation  releases  high- 
pressure  contacts,  leaving 
blade  completely  free  before 
vertical  movement.  Coimter- 
balance  mechanism  com¬ 
pletely  weather  protected. 
Elimination  of  all  sharp 
comers  reduces  corona. 


Operates  easily,  even  under  ice  condi¬ 
tions.  Design^  contours  keep  heavy 
ice  from  forming  adjacent  to  moving 
parts.  Cam-actuated  blade  twists  read¬ 
ily,  breaks  ice  that  does  form.  Proved 
in  20-degree-below-zero  cold  room. 


•  THIS  NEW  HIGH-VOLTAGE  OUTDOOR  SWITCH 
HAS  ONLT  THREE  MOVING  LIVE  PARTS  PER  POLE! 


When  a  high-voltage  main-line  disconnect  switch 
needs  to  open  —  it’s  got  to  open!  And  operate  freely 
and  smoothly,  regardless  of  weather  conditions. 

Note  how  this  new  Westinghouse  outdoor  dis¬ 
connect  switch  is  designed  with  utmost  simplicity  to 
meet  these  requirements.  There  are  actually  only  three 
moving  live  parts  per  pole. 

The  group-operated  switch  illustrated  at  left  occupies 
as  much  space  as  a  small  house.  It  is  typical  of  the 
skill  and  “know-how”  that  Westinghouse  brings  to  all 
central-station  problems.  For  complete  information  on 
indoor  or  outdoor  switch  equipment  for  any  applica¬ 
tion,  write  Westinghouse  Electric  &  Manufacturing 
Company,  East  Pittsburgh,  Pa.,  Dept.  7-N.  j.60S4i 


PLANTS  IN  2S  CITIES 


This  type  V  outdoor  group-operated  disconnecting 
switch  is  available  in  ratings  from  7.5  to  230  kv. 


HOW  CAN  . 

^Hose  cur, 


The  First  Six  Bulletins  in 
the  Hotpoint  Series  Unlock 
Many  Secrets  of 
Successful  Merchandising 


4  ''Stocking  an  Electrical  Appli¬ 
ance  Store" 

5  "Floor  Arrangements  Which 
Help  You  Sell" 

6  "Advertising  to  Bring  Them  into 
the  Store" 


1  "Plan  Now  for  the  Appliance 
Store  that  Will  Help  You  Sell" 

2  "How  to  Choose  a  Good  Loca¬ 
tion  for  an  Appliance  Store" 

3  "Planning  Your  Type  of  Elec¬ 
trical  Store" 


I 


^EFRIG 


How  Retail  Merchants 

(}  Can  Plan  Now  for 

^  / 

> .  Better  Postwar  Business 


Now  is  the  time  to  plan  for  a  bet¬ 
ter  future  in  the  merchandising 
of  elearical  appliances. 

Hotpoint  is  doing  something  about 
that  future  We  have  in  prepa¬ 
ration  a  series  of  bulletins  entitled, 
Planned  Elearical  Merchandising.” 
They  are  full  of  ideas  and  information 
that  will  give  you  a  big  edge  in  the 
postwar  era. 

These  bulletins  are  about  your  busi¬ 
ness.  Your  store,  your  customers  right 
in  your  community  —  not  about  Hot¬ 
point  produas.  They  are  loaded  with 
praaical,  field-tested  suggestions  that 
will  help  any  merchant  improve  his 
business  volume. 

Arming  for  Peace 

The  retailer  who  is  best  prepared  with 
sound  knowledge  about  store  location, 
the  secrets  of  display,  making  custom¬ 
ers  buy,  and  such,  will  take  postwar 
business  like  the  Yanks  took  Tunisia. 


It  is  the  purpose  of  Hotpoint’s  new 
service  for  retailers  to  provide  you  with 
this  ammunition. 

Hotpoint  is  not  waiting  till  the  war 
is  over  to  put  this  extraordinary  material 
into  your  hands.  The  first  issue  of 
"Planned  Electrical  Merchandising” 
is  ready  now.  This  is  tailor-made  for 
postwar  retail  planning — with  it  you 
can  plan  now  for  better  postwar  busi¬ 
ness.  Be  sure  to  get  the  first  issue  of 
"Planned  Elearical  Merchandising.” 
See  how  easy  the  ideas  are  to  under¬ 
stand.  Note  how  readily  they  can  be 
applied.  Observe  how  the  use  of  this 
material  can  put  you  in  the  front 
ranks  of  the  postwar  march  to  greater 
business. 

Write  today  on  your  own  letterhead 
and  ask  for  your  copy  of  "Planned 
Elearical  Merchandising.” 

Edison  General  Electric  Appliance  Co.,  Inc. 
5612  West  Taylor  Street,  Chicago  44,  Ill. 


rOR  OUTSTANDING  ACHICVCMCNT 


IN  WAR  RRODUCTION 


LECTRIC 


KITCHENS 


•Hotpginj' 

refrigerators  •  RANGES  •  WATER  HEATERS  •  WASHERS  AND  IRONERS  •  CLOTHES  DRYERS  •  AUTOMATIC  DISHWASHERS  •  ELECTRASINK  •  STEEL  CABINETS 


GENERAL 


ELECTRIC 


G-E  RENEWAL-PARTS  SERVICE 

Is  Tailored  to  YOUR  Lighting  System 


Simplifies  ordering  parts 

improves  stock  control 

G-E  Renewal-parts  Service  enables  you  to  set  up  a  p>ermanent  system 
for  reordering  parts  easily,  accurately,  and  economically.  It  includes 
company-personalized  Standardization  Charts,  Renewal-parts  Bulletins, 
and  the  expert  advice  of  G-E  lighting  specialists — all  to  assist  you  in 
stocking  renewal  parts  and  in  standardizing  your  system. 

Ask  Us  about  the  STANDARDIZATION  CHARTS 

These  illustrate  and  list  the  catalog  numbers  of  the  particular  combi¬ 
nations  of  Novalux  luminaires,  brackets,  and  accessories  that  you  use. 
They  will  aid  your  engineers  and  storekeepers  in  stock  control  and 
Standardization  of  equipment.  We  will  prepare  these  charts  in  the  form 
and  detail  that  best  suit  your  purpose. 

G-E  RENEWAL-PARTS  DUILETINS  Give  Detailed  Information 

These  contain  complete  parts  data  on  the  most  commonly  used  forms  of 
luminaires.  You  can  obtain  these  publications  for  your  Novalux  lumi 
naires  without  cost. 


How  to  Obtain  This  Service 

Call  the  nearest  G-E  office.  A  lighting  spe¬ 
cialist  or  sales  engineer  will  assist  you  in 
assembling  the  necessary  data  for  the 
Standardization  Charts  and  in  selecting  the 
proper  Renewal-parts  Bulletin  for  your 
equipment.  We’d  like  to  help  you  with  your 
lighting  problems. 


Send  for  Our  New  RENEWAL-PARTS  CATALOG 

This  new  catalog  will  help  you  in  identifying  and 
ordering  the  most  commonly  used  renewal  parts.  A 
pictorial  index  makes  it  easy  to  identify  the  luminaires 
you  use  and  the  parts  you  need.  Send  for  a  copy  today 
—No.  GEA-4084.  General  Electric,  Schenectady,  N.  Y. 


EjiECT^^iMC^iL  NOVEMBER,  1943 

VOL.  91,  NO.  5  SI 

WEST _ ^ 

Plastics  Take  War  Strides 

New  developments  in  plastics  presage  many  changes  in 
the  electrical  art.  Tubing,  molded  forms,  conduit,  out¬ 
let  boxes  and  wire  insulation  are  among  applications. 

delmonte 


Technical  Director,  Plastics  Institute, 
Los  Angeles  ‘ 


PLASTICS  have  played  an  impor¬ 
tant  part  in  many  types  of  elec¬ 
trical  insulation  problems  and 
II  many  electrical  devices,  and  bid 
air  to  assume  an  even  more  important 
iiIp  because  of  war-accelerated  de- 
i‘l(ipments  in  this  imagination  in- 
ri"uing  field.  While  many  of  these 
i|»|)lications  have  been  in  practice  for 
good  many  years,  there  are  newer 
\|M‘s  of  plastics  and  newer  forms  in 
\hlch  they  are  prepared  that  will  make 
lipiii  more  versatile  and  better  suited 
n  the  future  to  many  unusual  insulat- 
ng  and  other  electrical  problems. 

Of  the  synthetic  resins,  the  first  to 
ttain  prominence  were  the  laminated 
ilipnol-formaldehyde  types.  The  vari- 
Hit  standard  NEMA  types,  grade  X- 
lapt'r  and  grade  C-canvas,  are  well 
Mown  to  every  insulation  engineer, 
lowever,  laminated  melamine-formal- 
■liyde  resins,  alpha-cellulose  base, 
liich  are  of  more  recent  origin,  will 
ikt'  their  place  along  with  the  others, 
uperior  arc  resistance  of  these  types 
avp.  for  example,  improved  consider- 
My  on  the  performance  of  the 
lionolics. 

In  general,  while  plastics  are  classi- 
'il  according  to  their  thermo-setting 
mav  be  rendered  permanently  in- 
ii'il'le  and  insoluble),  or  thermoplas- 
1'  fare  softened  by  heat)  qualities. 
I'ltrical  engineers  find  that  classifica- 
"11  of  plastics  according  to  their 
n>rpss(‘s  of  manufacture  will  be  of 
latest  assistance  to  them  in  the 
ji'iice  and  specification  of  plastics. 
I'us.  by  examination  of  molded  plas- 
'  laminated  plastics,  insulating  foils. 
\tnidpd  shapes,  and  impregnating 
rnishes,  the  major  electrical  applica- 
ions  will  be  reviewed. 

fo/der/  Plastics 

Thermosetting :  Phenol  -  f orinalde- 
'de,  Urea-formaldehyde,  Melamine- 
''nialdehyde. 


Thermoplastic :  Polystyrene,  Cellu¬ 
lose  acetate.  Cellulose  acetate-butyrate. 
Asphalt  base. 

Where  Used:  Molded  processes  are 
designed  for  the  mass  production  of 
identical  components.  The  molded 
parts  come  from  the  molds  complete 
in  mechanical  and  insulating  details, 
which  may  even  involve  the  assembly 
of  metal  contacting  strips  or  bushings. 
Combinations  and  assembly  of  metal 
parts  by  molding  are  well  known. 
Among  typical  molded  parts  are  dis¬ 
tributor  housings,  radio  housings, 
small  motor  housings,  storage  battery 
cases,  molded  insulating  blocks,  some 
forms  of  commutators.  Representative 
examples  of  molded  plastic  parts  suited 
for  electrical  applications  are  shown 
in  two  of  the  accompanying  photo¬ 
graphs. 

Representative  trade  names  for  vari¬ 
ous  molding  compounds  are:  Bakelite, 
Durez,  Textolite  (Phenolic) ;  Tenite, 
Lumarith,  Plastacele  (cellulose  plas¬ 
tics).  While  these  names  are  among 
the  best  known  in  molded  plastics, 
there  are  others  which  will  attain  im¬ 
portance  in  the  postw  ar  jieriod  as  elec¬ 
trical  insulation.  Perhaps  these  will 

Representative  parts  that  may  be 
punched  from  sheet  stock  of  laminated 
phenolic  plastics.  Important  new  de¬ 
velopments  are  taking  place.  Form¬ 
ing  junction  boxes  Is  not  Impractical 
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be  high  temperature  resisting  thermo¬ 
plastics  such  as  polyamides,  polythenes 
and  silicone  resins. 

Polyamides  (Nylon  plastics)  are 
among  the  materials  which  are  show¬ 
ing  exceptional  properties  while  the 
extruded  filaments  are  quite  unusual 
in  their  very  high  tensile  strength. 
There  are,  nevertheless,  developments 
in  progress  which  will  make  available 
molding  compounds  which  will  not 
soften  unless  temperatures  of  450  to 
500®  F.  are  exceeded.  Most  of  the 
applications  of  molded  parts  are  held 
in  strictest  confidence  by  the  Army 
and  Navy.  There  are  still  others,  such 
as  the  silicone  plastics,  which  are  be¬ 
ing  developed  and  which  have  been 
tested  by  such  large  organizations  as 
General  Electric  and  Westinghouse, 
and  these  plastics  show  very  high  sur¬ 
face  hardness  and  even  a  higher  tem- 
j)erature  resisting  range. 

Laminated  Plastics 

Thermosetting:  Phenol  -  formalde¬ 

hyde,  Melamine  and  Urea-formalde¬ 
hyde. 

Where  Used:  Laminated  phenolic 
resin  impregnated  papers  and  cloth 
have  many  miscellaneous  uses  as  elec¬ 
trical  insulation.  From  the  standpoint 
of  mechanical  strength,  machinability 
and  good  dielectric  values,  they  are 
ideal  materials  which  have  no  equal. 
While  their  standard  forms  are  sheets, 
rods  and  tubes,  there  are  many  ap¬ 
plications  such  as  terminal  strips, 
radio  tube  bases,  special  switch  and 
motor  insulation  which  are  punched 
from  sheet  stock.  Various  uses  of 
laminated  phenolics  appear  in  a  third 
accompanying  photograph. 

Recent  developments  in  forming 
cured  thermosetting  phenolic  sheet  will 
go  a  long  ways  toward  extending  their 
adaptability  to  electrical  machines. 
For  example,  drawing  and  forming 
junction  boxes,  from  laminated  pheno- 
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foil  over  a  cellulose  acetate  foil  be¬ 
cause  of  lower  water  absorption,  even 
though  both  may  have  the  same  range 
of  dielectric  strength  values.  On  the 
other  hand,  in  arc  quenching  devices, 
perhaps  the  high  water  absorption 
certain  plastics  may  be  used  to  the  ut¬ 
most  advantag( 
on 


Above  are  familiar  examples  of  phe¬ 
nolic  molded  plastics.  Molded  Durez 
(left)  makes  design  changes  and  ad¬ 
vanced  construction  more  practical, 
with  little  effect  on  production  costs 


lie  sheets  would  no  longer  be  con¬ 
sidered  impractical. 

The  forming  of  commercially  avail¬ 
able  sheet  stocks  of  laminated  canvas- 
base  phenolics  makes  possible  a  proc¬ 
ess  for  reproducing  three-dimensional 
articles  from  laminated  materials 
without  the  expiense  of  dies  or  machin¬ 
ing  operations.  The  materials  are 
heated  to  a  high  temperature  at  which 
they  become  quite  soft  and  when  in 
this  condition  are  drawn  or  formed  to 
the  desired  shape.  Most  applications 
to  date  have  b^n  for  aircraft  semi- 
structural  components. 

Representative  trade-names  for  the 
laminated  phenolics  include  Insurok. 
Micarta,  Synthane,  Textolite.  Spaul- 
dite,  etc. 

Insulating  Foils 

Thermoplastics:  Ethylcellulose,  Cel¬ 
lulose  acetate.  Polystyrene,  Treated  pa- 
|)ers. 

Where  Used:  The  remarkably  high 
dielectric  strength  values  of  thin  plas¬ 
tic  insulating  foils  (up  to  3,000-4.000 
volts  per  mil  I  have  prompted  a  num- 
l)er  of  applications  of  plastic  films  as 
insulation  for  motors,  cables,  electro¬ 
magnet  coils,  wrapped  condensers  and 
others.  Strong,  somewhat  flexible  cel¬ 
lulose  plastic  fdms  possess  notably 
good  initial  properties,  and  resistance 
•  o  effects  of  aging,  oil  and  water. 

Extruded  Insulation 

Polyvinyl  resins.  Polystyrene,  Cellu¬ 
lose  plastics. 

Where  Used:  Plastic  materials  ex¬ 
truded  in  the  form  of  continuous  tub¬ 
ings  or  as  sheathings  about  the  out¬ 
side  of  wire  have  attained  much  im¬ 
portance  as  a  permanently  flexible, 
durable  insulation.  Tbe  rubber-like 
plasticized  polyvinyl  chloride  resins 
will  withstand  oils  and  greases  with¬ 
out  swelling  like  natural  rubber.  As 
tubings  these  plastics  may  be  slipped 
over  other  forms  of  insulation  or  mav 


l)e  applied  directly  to  the  wire  itself. 
Some  plastic  insulations  on  magnet 
wire  will  stand  considerable  abrasion 
and  l)ending  without  failure.  Other 
extruded  cross  sections,  while  possess¬ 
ing  decorative  value  as  molding  trim, 
may  well  be  employed  as  conduit  for 
electrical  connections. 

Typical  trade  names  are;  Formex, 
Flaminol. 

Impregnating  Varnishes 

Phenol-formaldebyde,  Alkyd  resins. 
Bitumen. 

Where  Used:  Many  plastics  find 
value  as  impregnating  varnishes,  per¬ 
haps  for  motors  or  transformers.  Some 
of  these  baked  varnishes  are  of  the 
oil  soluble  variety  and  as  such  the 
resins  are  chemically  modified  to 
blend  with  the  oil.  However,  they  not 
only  impart  mechanical  rigidity  to 
fibrous  bases,  but  also  insure  adequate 
insulation  protection.  Glyptal  and 
Harvel  varnishes  are  typical  of  this 
class. 

Tables  of  electrical  properties  of 
plastics  are  available  but.  as  with  all 
types  of  engineering  data,  there  are 
right  and  wrong  ways  of  using  this  in¬ 
formation.  For  example,  insulation  re¬ 
sistance  and  loss-factor  values  may 
drop  considerably  within  the  normal 
operating  temperature  range  of  the  mo¬ 
tor;  and  published  data  which  does  not 
bring  this  out  should  be  given  a  wide 
factor  of  safety. 

Moisture  effects  are  pronounced  for 
some  materials,  and  may  appreciably 
lessen  the  otherwise  good  dielectric 
characteristics  of  the  material.  This 
information  may,  for  example,  indi¬ 
cate  the  choice  of  an  ethyl  cellulose 


:e  in  quenching  the  an 
the  interruption  of  the  elcdiiidl 
circuit. 

The  uniformly  high  qualities  aiiil 
low  power  factor  of  polystyrene  ac 
counts  for  the  many  important  appli 
cations  of  this  plastic  material  to  radiu 
and  high-frequency  apparatus.  N't 
only  does  it  possess  the  requisite  di¬ 
electric  properties,  but  it  lends  it'dt 
to  many  unusual  forms  and  sha|K> 
through  the  process  of  molding,  llif 
insulation  engineer  may  not  only 
lect  proper  dielectrics,  but  also  incur 
porate  the  required  mechanical  charar 
teristics  into  the  dielectric. 

Also  to  be  observed  are  the  manv 
types  existing  for  each  group  of  pla- 
tics.  For  exam[  •  *  '  ’ 

formaldehyde  plastic 
eric  term  for  a  i 


pie,  the  phenol  or  c 
fact  a 

1  great  number  of 
there  are  various  s 
exam[ 

nation  D  70()-43T  lists  ten  differenj 
types. 

If  low  dielectric  loss  qualities  ari 
desired,  the  mica-filled  materials  nia« 
be  preferred.  On  the  other  hand.  tW 
installation  may  be  a  guard  hou-t'i 
for  a  portable  electric  light  or  insuiaj 
tion  guard  for  a  w^elder’s  elictrodf, 
where  the  high  impact  qualities  of  tW 
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‘-line  Falls  hydro  plant  built  from  odds  and  ends  develops 
1.000  lew.  at  good  efficiency.  A  fine  example  of  what  can 
Accomplished  with  a  little  ingenuity  and  perseverance 
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Everything  But  the  Kitchen  Sink 


A  penstock  from  an  old  smokestack;  a  generator  from  here  and  a 
water  wheel  from  there,  transformers  that  went  through  a  tire, 
and  various  scrap  materials  turn  out  kilowatt-hours  tor  war 


J.  H,  Siegfried 

Sup? rintendent  of  Power,  Pacific  Power  &  Light  Co. 
Kennewich,  Wash. 


Corrugated  iron  from  the  old  power  house  building  was 
used  to  build  spillway.  How  to  keep  beavers  from  destroy¬ 
ing  wooden  trash  grates  remains  as  only  unsolved  problem 


U^NDER  war  cunditiuns  it  is 
often  necessary  to  forego  the 
use  of  new  equipment  and  re¬ 
sort  to  some  scheme  of  working  up 
old  equipment,  some  of  which  has 
been  previously  abandoned  and  some 
rescued  from  the  junk  pile.  An  excel¬ 
lent  case  in  point  is  the  recently  com¬ 
pleted  Cline  Falls  hydro  plant  of  the 
Pacific  Power  &  Light  Co.  on  the 
Deschutes  River  in  central  Oregon, 
plant  had  been  rebuilt  in  1914. 
consisted  of  a  150-kw.,  2,300-volt 
renerator  belted  to  a  jack  shaft  driven 
3y  a  35-in.  vertical  Leflell  water  wheel, 
nstalled  in  an  open  wooden  jienstock 
iiul  operating  under  a  head  of  28  ft. 

This  was  originally  a  part  of  an  irri- 
:ation  system  which  was  abandoned 
years  ago.  The  headworks,  pen- 
and  connecting  flume  were  all 
ill  a  bad  state  of  repair,  and  the  small 
of  the  plant  did  not  warrant  re- 
g  them.  It  was  decided  to  at- 
to  build  a  new  station  300  ft. 
I "wnstream  where  an  operating  head 
f  42  ft.  was  available.  The  great 
of  finding  machinery  and 
with  which  to  build  the  plant 
i  II  presented  itself. 

Search  for  Equipment 

V  search  of  the  Pacific  Northwest 
■'Paled  a  7.50-kw..  2.200-volt.  300- 


rpm.  generator  at  Asotin,  Wash.  This 
had  operated  under  a  head  of  550  ft. 
and  was  driven  by  an  impulse  water 
wheel.  With  this  generator  was  a  40- 
kw.,  125-volt  belted  exciter,  lead-cov¬ 
ered  cables  for  exciter,  generator  main 
and  field  leads,  necessary  field  rheo¬ 
stats,  Tirril  voltage  regulator  and  a 
number  of  switchboard  instruments. 

A  double  runner  S  Morgan  Smith 
water  wheel  rated  at  1,050  hp.  at  300- 
rpm.  and  35-ft.  head  was  located  at 
Chelan  Falls,  Wash.  This  had  been  in 
commission  from  1919  to  1926.  when 
it  was  dismantled  and  stored.  The 
Woodward  Type  L.R.  governor  of 
10,500  ft.-lb.  capacity  for  controlling 
this  water  wheel  was  also  found  avail¬ 
able. 

In  Portland,  an  8-ft.  steel  smoke¬ 
stack  w’as  being  dismantled  and  a 
sufficient  length  of  this  was  available 
for  use  as  a  penstock. 

Switchboard  panels,  discarded  sev¬ 
eral  years  ago  when  The  Dalles.  Ore. 
substation  of  the  company  was  rebuilt, 
were  salvaged  for  use  at  the  new  gen¬ 
erating  station. 

Three  250-kva..  2,300  23.0()0-volt 
transformers,  which  had  passed 
through  a  sawmill  fire,  were  available 
at  Redmond.  Ore. 

A  search  of  junk  yards  in  Washing¬ 
ton  and  Oregon  yielded  a  considerable 
amount  of  round  steel  pipe  bands. 


which  could  be  used  in  flume  and  re¬ 
inforced  concrete  construction  work. 
Around  the  company  properties  were 
found  steel  rails  of  various  sizes 
which  could  also  be  used  in  reinforc¬ 
ing  heavy  concrete  structures. 

With  this  information  at  hand,  plans 
were  made  for  building  the  project 
and  these  submitted  to  the  proper  gov¬ 
ernmental  agencies  for  approval  and 
allocation  of  priorities  for  the  neces¬ 
sary  lumber,  new  equipment,  etc.  New 
equipment  was  to  be  held  at  a  mini¬ 
mum  and,  after  a  time,  approval  was 
received  to  proceed  with  the  construc¬ 
tion. 

Due  to  heavy  demands  for  labor  by 
war  industries  along  the  Pacific  Coast, 
station  labor  was  difficult  to  obtain 
and  the  plant  was  designed  to  run 
without  continuous  attendance.  This 
made  it  necessary  to  provide  protec¬ 
tive  equipment  for  overload,  internal 
generator  failure,  reverse  power  flow, 
hot  bearings,  loss  of  voltage,  and  a 
device  for  controlling  the  water  level 
at  the  forebay. 

Generator  Assembly 

In  the  original  installation  at  Aso¬ 
tin.  the  generator  was  direct  connected 
to  an  impulse  wheel  5^2  ft.  in  diam¬ 
eter.  Only  two  bearings  were  pro¬ 
vided.  The  inboard  bearing  between 
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the  water  wheel  and  generator  was 
10  in.  X  26  in.  and  the  outboard  bear¬ 
ing  V/n  in.  X  24  in.  To  meet  the  new 
requirements,  it  was  necessary  to  cut 
off  the  shaft  at  the  larger  end  and  fit 
the  half  coupling  between  the  genera¬ 
tor  and  new  water  wheel  to  it. 

On  account  of  the  lack  of  atten¬ 
dance  at  this  station,  it  was  deemed 
inadvisable  to  use  flat  belts  for  driv¬ 
ing  the  exciter  and  governor  oil  pump 
and  arrangements  were  made  for  in¬ 
stalling  V-belt  drives  for  this  purpose. 
The  generator  shaft  was  fitted  with  an 
extension  consisting  of  a  3-in.  shaft 
and  a  flange  which  was  bolted  to  the 
end  of  the  main  shaft  by  means  of  six 
%  -in.  capscrews.  This  small  shaft  was 
salvaged  from  a  discarded  fan  for¬ 
merly  used  for  cooling  a  generator. 
On  this  extension  are  mounted  two 
pulleys,  one  with  two  grooves  for  the 
oil  pump  drive  and  the  other  with 
five  grooves  for  the  exciter  drive.  It 
w’as  necessary  to  purchase  the  four 
pulleys  and  belts. 

The  main  coupling  between  the  gen¬ 
erator  and  water  wheel  was  changed 
by  fitting  it  with  a  split  spacing  ring 
14 -in.  thick  and  a  “T”  section  on  the 
outer  rim.  The  halves  of  the  coupling 
were  machined  to  fit  snug  inside  the 
“T”  section,  after  w'hich  the  bolt 
holes  were  carefully  reamed  to  fit  the 
coupling  bolts.  This  arrangement  was 
made  to  allow'  the  uncoupling  of  the 
water  wheel  and  generator  at  times  of 
extreme  low'  river  flow  when  the  gen¬ 
erator  will  be  used  as  a  synchronous 
condenser.  End  play  on  both  the  gen¬ 
erator  and  water  wheel  is  very  small 
and  the  split  ring  allows  uncoupling 
without  disturbing  any  other  part  of 
the  equipment.  The  40-kw'.  exciter  was 
too  large  for  this  installation  and  so 
it  was  exchanged  for  a  22-kw.  unit 
originally  installed  at  one  of  the  com¬ 
pany’s  other  plants. 

Water  Wheel 

Only  slight  changes  were  necessary 
in  the  water  wheel  construction.  The 
lower  end  of  the  draft  tube  was  cut 
off,  and  the  machine  was  set  to  give 
a  draft  head  of  apnroximately  12  ft. 
under  normal  conditions.  The  runner 
nearest  the  generator  was  found  loose 
on  the  shaft  and  was  badly  worn.  No 
provision  had  been  made  to  prevent 
the  runner  from  slinning  off  the  shaft 
excepting  tw’o  kevs  90®  apart.  To  pre¬ 
vent  future  trouble,  the  runner  was 
removed  and  rebnred.  The  shaft  was 
built  up  by  welding  and  turned  to 
proper  dimension  allowing  .002  in.  for 
a  press  fit. 

After  the  runnqr  was  mounted,  a 
hole  was  drilled  between  the  shaft  and 
runner  and  tapped  for  a  %-in.  x  3-in. 
.  set  screw  to  prevent  any  end  move¬ 


ment.  One  section  of  the  draft  chest 
had  been  damaged,  but  was  repaired 
by  proper  welding  and  the  thrust 
Ijearing  was  rebabbitted. 

Governor 

The  governor  originally  used  with 
the  water  wheel  was  a  Type  L.R., 
10,500-lb.  Woodward  governor.  The 
head  was  obsolete  and  could  not  be 
used  under  the  conditions  existing  at 
this  plant,  and  an  entirely  new  and 
modern  head  was  obtained  from  the 
manufacturer.  This  head  consisted  of 
an  up-to-date  valve  and  control  mech¬ 
anism  with  motor-driven  head,  one 
piece  speeder  rod,  and  safety  shut¬ 
down  which  operates  with  loss  of  volt¬ 
age.  With  the  new  mechanism,  the 
water  wheel  gates  will  be  closed  and 
the  machine  stopped  under  the  follow¬ 
ing  conditions: 

1.  When  bearings  run  hot 

2.  When  differential  relays  operate 

3.  If  water  supply  is  lost 

4.  If  excitation  is  lost 

No  trouble  was  experienced  in  fit¬ 
ting  the  new  mechanism  to  the  old 
governor. 

A  water  level  controller  for  holding 
the  elevation  of  water  in  the  forebay 
between  fixed  limits  works  through 
the  governor  mechanism.  This  device 
consists  of  a  pair  of  Mercoid  pressure 
controllers  mounted  in  a  weatherproof 
box  on  the  side  of  the  flume  close  to 
the  forebay.  These  are  connected  to  a 
pipe  leading  to  a  point  in  the  fprebav 
behind  the  grates.  The  pipe  is  so 
placed  as  to  prevent  incorrect  action 
should  the  grates  become  clogged  with 
debris  or  ice.  The  controllers  operate 
relays  at  the  governor,  and  these  con¬ 
trol  a  small  motor  which  raises  or 
lowers  an  arm  acting  on  the  limit 
lever  of  the  governor.  The  pressure 
controllers  can  be  adjusted  for  opera¬ 
tion  with  a  variation  of  3-in.  w'ater 
level  and  for  a  pressure  from  3-in. 
vacuum  to  3V^  psi. 

The  motor  and  controllers  w'ere 
purchased,  while  the  balance  of  the 
arrangement  was  made  up  of  modified 
discarded  electric  range  relays  and 
telephone  generator  gears. 

Transformers 

The  transformers,  which  constitute 
the  main  step  up  bank,  had  gone 
through  a  fire,  and  were  completely 
rebuilt  and  installed  in  new  tanks 
fitted  with  radiators  and  the  r'>ting  in¬ 
creased  from  250  kva,  to  333  kva. 
each.  Taps  were  provided  for  the  fol- 
lowing  voltages:  26.000.  25.000,  24.- 
000,  23.000.  22.000  and  2,400,  600, 
and  480.  The  480-volt  tap  was  pro¬ 
vided  for  starting  the  generator  when 
it  is  required  for  synchronous  con¬ 


denser  duty.  A  second  oil  circuit 
breaker,  interlocked  with  the  main 
generator  breaker,  is  provided  to  ap- 
ply  480  volts  to  the  generator  wind¬ 
ing  for  starting  and  thus  eliminate  an 
extra  starting  motor,  controller  and 
driving  belt. 

Ths  generator  was  originally  de¬ 
signed  for  engine  drive,  and  the  re¬ 
taining  wedges  for  holding  the  field 
coils  in  position  are  made  of  very 
heavy  copper  castings,  and  around  the 
outer  end  of  the  field  poles  are  em¬ 
bedded  rectangular  copper  coils  of 
lYl-in.  cross  section  to  prevent  hunt¬ 
ing.  These  coils  and  wedges  will  act 
as  short-circuited  coils  on  the  rotor 
and  should  permit  the  machine  to 
come  to  speed  easily  with  the  appli¬ 
cation  of  20%  voltage.  As  yet  the 
machine  has  not  been  started  in  thi? 
manner  as  the  unusually  high  flow  of 
the  Deschutes  River  has  kept  the  unit 
generating  at  a  minimum  of  CS% 
normal  rating  to  date. 

Switchboard 

The  switchboard  consists  of  five 
panels,  one  for  the  local  2,300-volt 
circuit,  one  for  the  main  transformer 
bank,  two  for  the  generator  and  one 
for  the  exciter. 

On  the  first  are  mounted  the  op¬ 
erating  handle  for  one  K-5-200-amp.. 
450-volt  oil  circuit  breaker,  two  lA- 
201 -overcurrent  relays,  one  indicating 
ammeter,  one  indicating  wattmeter, 
one  watthour  meter  and  an  ammeter 
switch. 

On  the  second  are  mounted  the  op¬ 
erating  handle  for  one  K- 12-300-amp.. 
15,000-volt  oil  circuit  breaker,  three 
IA-201-overcurrent  relays,  one  indi¬ 
cating  ammeter,  one  indicating  watt¬ 
meter,  one  potential  receptacle,  one 
ammeter  switch  and  two  watthour 
meters  to  measure  energy  flowing  in 
either  direction. 

The  third  panel  carries  a  reverse 
power  relay  connected  in  series  with 
a  time  delay  relay,  three  I A -201 -over¬ 
current  relays,  one  synchronizing  re¬ 
ceptacle,  one  potential  receptacle,  oii' ■ 
ammeter  switch,  one  graphic  reconi 
ing  wattmeter  and  a  watthour  meter. 

The  fourth  panel  carries  two  opera! 
ing  handles  which  are  interlocked.  Ht 
one  to  the  right  operates  a 
amp.,  15,000-volt  oil  circuit  breaker, 
while  the  one  to  the  left  operates 
K-12-500-amp.,  15,000-volt  oil  cin  u  ! 
breaker  for  starting  the  generator 
a  motor  when  it  is  to  be  used  as  a 
svnehronous  condenser.  There  are  '  ’ 
this  panel  also  one  indicating  a-c  an 
meter,  one  d-c  ammeter,  one  indicat¬ 
ing  wattmeter,  one  indicatimr  kvj 
meter,  ammeter  switch,  one  field  rhi’a- 
stat  hand  wheel,  and  three  PO-lOfi  re¬ 
lays  for  differential  protection. 
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Left:  A  strictly  field-assembled  switchboard  made  up  from 
equipment  garnered  from  far  and  near,  much  of  which  was 
overhauled  to  fit  the  particular  needs  of  the  job.  Discarded 
electric  range  relays  and  telephone  generator  gears  were 
used  in  making  up  a  water  level  controller  for  forebay. 


Center:  Rebuilt  water  wheel  and  governor.  A  coupling  be¬ 
tween  water  wheel  and  generator  was  provided  to  permit 
uncoupling  and  using  generator  as  synchronous  condenser 
during  low  water  periods.  Right:  New  V-belt  and  grooved 
pulleys  for  driving  exciter  and  governor  pump  were  added 


The  fifth  panel  is  equipped  with  an 
electrically  operated  field  switch  for 
the  generator,  one  d-c  voltmeter,  one 
d-c  ammeter,  one  exciter  field  rheo¬ 
stat,  one  Bristol  recording  a-c  volt¬ 
meter,  and  an  MC  relay,  which  trips 
the  field  switch,  the  generator  oil  cir¬ 
cuit  breaker,  and  inserts  a  40-ohm 
resistance  in  the  exciter  field  circuit 
in  case  of  trouble  when  the  voltage 
regulator  normally  tends  to  raise  the 
voltage. 

A  swinging  bracket  at  the  end  of 
the  hoard  carries  a  panel  on  which 
are  placed  an  a-c  indicating  voltmeter, 
a  synchroscope,  and  an  indicating  fre¬ 
quency  meter.  Below  this  panel  is 
located  the  Tirril  voltage  regulator. 

The  switchboard  equipment  was  col¬ 
lected  from  many  sources  and  much 
was  overhauled  to  fit  the  particular 
conditions  existing  at  this  point. 

Flow  Line 

Water  is  taken  through  two  8-ft. 
taintor  gates  into  a  canal  section  112 
ft.  long.  This  is  7  ft.  deep,  12  ft.  wide 
at  the  bottom,  and  slopes  5:2  on  the 
sides.  The  sides  and  bottom  are  formed 
of  flat  rock  laid  in  concrete  except  at 
cprtain  places  in  the  bottom  which  are 
of  bedrock.  The  canal  section  termi¬ 
nates  in  a  reinforced  concrete  transi¬ 
tion  to  the  discharge  end  of  which  is 
fiolted  the  end  timbers  of  the  wooden 
flume. 

The  wood  flume  is  6  ft.  8  in.  x  9  ft. 
9  in.  and  244  ft.  long.  It  is  built  of 
3-in.  by  12-in.  tongue  and  groove 
plank  and  supported  on  6-in.  x  10-in. 
sills  resting  on  three  12-in.  x  12-in. 
concrete  footings.  All  of  these  are  set 
on  solid  rock.  The  sides  and  bottom 
are  held  together  by  •'Vs-in.  steel  rods 
"hich  originallv  served  as  pipe  hands. 
I'ills  are  spaced  3  ft.  between  centers. 
New  lumber  was  used  for  the  flume 
and  taintor  gates.  The  last  22  ft.  of 
flume  is  flared  out  and  made  2  ft. 
"ider  and  2  ft.  deeper  where  it  is 


attached  to  the  vertical  concrete  fore¬ 
bay  by  bolts  set  in  the  concrete. 

The  forebay  consists  of  a  vertical 
concrete  structure  12  ft.  x  21  ft.  in¬ 
side  dimensions.  A  reinforced  cover 
extends  9  ft.  upstream,  and  serves  as 
a  floor  for  a  person  cleaning  the  trash 
racks.  It  was  impossible  to  obtain  steel 
for  building  the  trash  grates,  so  these 
were  made  of  1-in.  x  6-in.  fir,  hoping 
they  would  last  for  the  duration. 

The  8-ft.  steel  penstock  built  of  %■ 
in.  steel  plate  is  31  ft.  long,  and  is 
laid  over  the  cliff  at  an  angle  of  40°. 
It  is  embedded  in  the  concrete  mass 
at  the  forebay  and  attached  to  the 
water  wheel  casing  by  an  elbow  fitted 
on  the  job.  An  expansion  joint  w^as 
provided  because  of  great  variations 
in  temperature  at  this  point.  In  win¬ 
ter,  should  the  penstock  be  emptied 
for  any  reason,  the  lowest  temperature 
may  reach  35°  F.  below  zero,  while 
in  the  hot  part  of  the  summer  the  tem¬ 
perature  of  the  empty  penstock  unpro¬ 
tected  from  the  sun  may  reach  130°F. 

The  flume  was  designed  to  carry 
sufficient  water  to  pull  1,000  kw.  or 
33^4%  overload  on  the  generator. 
This  requires  375  cfs.  and  results  in 
an  average  velocity  of  7.9  ft.  per 
second.  To  discharge  this  water  in 
case  of  loss  of  load,  the  top  plank  w'as 
removed  for  a  distance  of  150  ft.  from 
the  river  side  of  the  flume.  An  apron 
for  this  discharge  was  made  of  cor¬ 
rugated  iron  salvaged  from  the  old 
generating  station  building.  This  spill¬ 
way  was  located  at  a  point  where  the 
water  could  spill  into  a  rocky  basin, 
but  it  was  found  that,  with  the  closing 
of  the  water  wheel  gates,  a  high  wave 
moved  up  the  flume  and  spilled  over 
both  sides  before  it  reached  the  spill- 
wav.  The  upper  plank  on  the  river 
side  of  the  flume  was  removed  from 
all  except  15  ft.  next  to  the  forebav. 
All  the  spill  now  takes  place  on  that 
side  of  the  flume  and  flows  over  the 
bedrock  to  the  river. 


Operating  Record 

The  plant  was  started  about  May  1, 
and  for  several  weeks  attendants  were 
on  duty  16  hours  per  day.  During  the 
remaining  8  hours,  the  plant  was 
operated  without  attendance,  but  at 
reduced  load.  Later,  one  attendant 
took  an  8-hour  shift  and  finally  opera¬ 
tion  was  without  regular  attendance. 
Since  then  the  local  serviceman  at 
Redmond,  six  miles  distant,  makes  a 
daily  trip  to  the  station  to  clean  the 
grates,  read  the  meters,  change  the 
charts,  oil  the  governor  and  report 
conditions  to  the  operator  at  the  Bend 
plant.  In  case  the  generator  is  sepa¬ 
rated  from  the  system,  the  serviceman 
is  sent  out  and  again  ties  it  to  the  sys¬ 
tem  and  loads  it  up. 

During  the  four  months  of  opera¬ 
tion,  no  serious  problems  have  arisen. 
However,  part  of  the  wooden  trash 
grates  had  to  be  replaced  on  account 
of  damage  done  by  heavers. 

Monthly  output  figures  to  Sept.  1 
are: 


Max.  Hourly 

Hours  of 

Kwh. 

Kwh. 

Operation 

May 

912 

i43.i';i 

218 

June 

1,000 

494,070 

701 

July 

1,010 

530  O'-O 

735 

August 

900 

368,500 

734 

TOTAL 

1.535.781 

2.390 

This  has  resulted  in  a  decreased 
consumption  of  approximatelv  4,000 
units  of  sawmill  hog  fuel.  During  the 
last  tw’o  months  of  the  vear  and  the 
first  four  months  of  1944  the  plant 
may  reasopablv  he  expected  to  gen¬ 
erate  4.000.000  kwh. 

Tests  indicate  the  f''llowing  over-all 
efficiencies  at  various  loads: 


Load-Kw. 

Sec.  Ft. 

Eff. 

0 

39 

0 

250 

148 

45.6% 

500 

219 

61.8% 

750 

285 

71.4% 

920 

339 

74.2% 

1.000 

374 

73.2% 
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Electric  Air  Cleaning  Finds  New  Uses 


Industrial  needs  tor  clean  air  offer  new  market  possibilities  for 
low  operating  cost  electronic  air  cleaning  equipment.  Three  new 
Western  applications  are  described.  War  speeds  development 


list  of  electronic  speck  of  dirt  in  the  sights  may  cause 
n  Western  indus-  a  costly  mistake  in  precision  bombing 
s  been  augmented  operations. 

installations  of  a  The  motion  picture  industry,  like- 
ipitron,  which  re-  wise,  has  found  need  for  air  cleaning 
[rom  air  by  an  en-  in  the  processing  of  motion  picture 
cess.  Within  the  film.  At  Metro-Goldwyn-Mayer,  Cul- 
method  of  clean-  ver  City,  a  Precipitron  unit  is  attached 
better  than  90%  lo  blowers  that  supply  air  to  the 
airborne  dust  and  squeegees.  These  are  slotted  nozzles 
s  small  as  1/250,-  that  direct  a  flow  of  air  onto  both  sides 
e,  from  forced  air  of  the  film  to  remove  various  solutions 
air  conditioning  from  the  strip  of  film  as  it  passes 
:actories  and  ma-  through  successive  stages  of  develop- 
oduction  demands  ment.  Dirt-free  air  is  important  in 
ng  new'  and  inter-  this  operation  because  dust  and  dirt 
inexpensive  means  particles  will  readily  adhere  to  the  film 
when  wet,  and  even  though  micro- 
5t  installations  in  scopically  small,  will  appear  as  major 
er’s  new  Fontana,  blemishes  when  the  film  is  projected, 
elieved  to  be  the  Operation  of  the  Precipitron,  made 


by  the  Westinghouse  company,  is  the 
scientifically  recorded  fact  that  dirt 
and  other  foreign  particles  have  ability 
to  take  on  electrical  charges.  This  was 
first  discovered  in  1824,  when  Hohl- 
field  observed  the  action  of  an  elec¬ 
trical  discharge  upon  smoke.  At  that 
time,  no  practical  significance  was  at¬ 
tached  to  the  phenomenon. 

In  the  Precipitron,  dirt-laden  air  is 
passed  through  a  highly  intensified 
electrostatic  field  set  up  by  a  fine 
tungsten  wire  carrying  13,000  volts 
direct-current.  This  air,  with  dirt  par¬ 
ticles  now  ionized  or  electrically 
charged,  next  passes  over  horizontal 
steel  plates,  alternately  charged  posi¬ 
tive  and  negative,  with  6,000  volts,  d-c. 
The  positively  charged  dirt  particles 
are  now  trapped  in  the  electrostatic 
field  established  between  the  plates, 
and  are  attracted  to  the  negative  plate. 

The  ionizing  function  is  essentially 
an  electronic  operation.  With  the 
tungsten  high-voltage  carrier  wire  act¬ 
ing  as  the  anode,  the  dirt  particle  W- 
comes,  at  the  moment  of  ionization, 
the  cathode,  thus  completing  the  elec¬ 
tronic  circuit.  Direct-current  for  the 
unit  is  supplied  by  electronic  rectifiers. 
Power  from  the  alternating-current 
supply  line  passes  through  two  half¬ 
wave  high  vacuum  rectifier  tubes, 
thence  through  capacitors  where  the 
pulsating  direct-current  is  smoothed 
out  to  an  even  flow. 

Electrical  air  cleaning  units  of  this 
type  are  quite  flexible  in  their  applica¬ 
tion  and  may  be  installed  in  virtualh 
any  ventilating  or  air  conditioning: 
duct  to  handle  any  volume  of  air  de¬ 
sired.  Industrial  practice  has  been  te 
install  the  unit  on  the  intake  side  of 
the  blower,  in  front  of  the  inlet  for 
atmospheric  air.  With  this  arrange¬ 
ment.  the  unit  can  clean  both  fresh 
and  recirculated  air  before  it  passes 
through  the  humidifier  chamber.  Re- 
placable  fibre  or  fibre-glass  filters  are 
sometimes  placed  on  the  outlet  side  of 
the  Precipitron  to  serve  as  a  standby 


How  big  is  a  speck  of  dirt?  This 
photo-electric  machine  called  a  Com¬ 
parator,  used  at  Northrop  Aircraft 
Inc.,  Hawthorne,  Calif.,  throws  an  im¬ 
age  of  delicate  precision  gages,  mag¬ 
nified  621/2  times,  onto  a  screen.  It  is 
vital  that  gages  used  for  checking  tol¬ 
erances  of  precision  parts  used  in 
fighter  plane  production  be  kept  free 
of  abrasive  dirt.  A  Precipitron  unit 
removes  air-borne  dust  and  dirt  from 
the  air-conditioning  ducts  that  supply 
air  to  gage  and  instrument  rooms. 
The  hairs  and  lumps  on  the  gage 
shown  are  bits  of  dust  that  accumu¬ 
lated  on  the  gage  when  it  was  left  out¬ 
side  the  air-conditioned  storage  room 
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considered  from  the  standpoint  of  the 
tremendous  quantities  of  air  that  might 
well  he  cleaned,  these  electronic  air 
cleaning  devices  offer  an  excellent 
comparatively  new  tool  for  postwar 
applications.  All  this,  to  say  nothing 
of  the  possibilities  of  air  conditioning 
in  the  home. 


Transformer  Coils  Lifted 
Without  Dismantling 


When  it  was  necessary  for  the 
Southern  California  Edison  Co.,  Ltd. 
to  overhaul  thirteen  17,500-kva.  auto¬ 
transformers  at  Big  Creek  and  Vestal. 
M.  A.  Brown,  supervisor  of  the  com¬ 
pany’s  shop  and  test  department,  set 
out  to  cut  costs.  In  dismantling  each 
unit,  a  major  operation  was  the  re¬ 
moval  of  the  high-voltage  coil  stacks. 

These  weighed  approximately  five 
tons,  and  it  would  have  been  necessary 
to  open  a  large  number  of  connections 
to  allow  them  to  be  removed  in  sec¬ 
tions  that  could  be  handled.  Breaking 
these  connections  would  have  required 
large  amounts  of  vital  insulating  ma¬ 
terials  and  much  labor. 

A  steel  frame  capable  of  lifting  the 
entire  high  voltage  windings  and  core 
as  a  single  unit  was  designed.  The 
frame,  as  shown  in  the  accompanying 
photograph,  was  made  from  obsolete 
steel  and  scrap  pieces  of  reinforcing 
rod  welded  together  at  a  total  cost  of 
about  $300. 

Time  was  cut  in  half  in  overhauling 
two  units  with  a  saving  of  approxi¬ 
mately  S9(K)  in  labor  and  material. 


Entirely  new  to  steel  mill  practice  is 
this  electronic  air  cleaner  at  Kaiser's 
Fontana  plant.  This  Precipitron  unit 
cleans  90,000  cfm.  of  air  passing  into 
the  blast  furnaces.  Rotor  blades  stay 
clean  longer,  thus  speeding  production 
by  reducing  shutdowns  for  cleaning 


One  ot  the  newer  uses  tor  air  clean¬ 
ing  is  in  war  plants  where  high-speed 
machine  tools  utilize  oil  as  a  coolant. 
Much  of  the  oil  pouring  onto  a  fast¬ 
spinning  machine  tool  is  whipped  into 
a  fine  mist  which  is  dispersed  through¬ 
out  the  room  air.  Laden  air  is  then 
drawn  upw'ards  by  large  suction  fans 
and  passed  out  of  the  building,  but  not 
all  of  the  oil  is  removed  in  this  man¬ 
ner.  Much  of  this  mist  condenses  on 
lighting  fixtures,  electrical  insulation, 
walls  and  other  surfaces,  and  may  also 
enter  the  lungs  of  the  operator  and 
cause  respiratory  disturbance.  As  a 
solution,  electrical  air  cleaning  units 
are  now  being  applied  to  machine 
tools  to  collect  the  oil  mist  at  its 
source,  thus  eliminating  the  nuisance, 
and  reclaiming  oil  formerly  lost.  In 
a  large  plant  it  is  quite  possible  to  sal¬ 
vage  hundreds  of  gallons  of  cutting  oil 
each  day. 

Market  Possibilities 

\^ar  production  has  focused  atten¬ 
tion  to  the  need  for  dust  and  dirt-free 
air  in  many  industrial  operations  and 
processes.  More  than  4.000.()(M)  par¬ 
ticles  of  dust  and  dirt  can  be  found 
in  one  cubic  foot  of  air  over  an  indus¬ 
trial  city.  These  particles  are  invisible 
to  the  naked  eye.  yet  thev  include 
varying  amounts  of  bacteria,  pollen, 
silica  dust  and  other  deleterious  mat¬ 
ter.  A  survev  in  five  major  cities  of 


Precipitron  air  cleaning  unit  at  the 
Northrop  plant,  which  removes  dust 
and  dirt  particles  as  small  as  1/250,000 
of  an  inch  in  size  so  they  will  not  mar 
surfaces  of  delicate  gages.  Air  is  passed 
through  electrostatic  field  which  ionizes 
dirt  particles,  then  to  be  precipitated 
onto  metal  strips  negatively  charged 


the  United  States  made  just  before  the 
war  indicated  the  estimated  damage 
caused  by  air-borne  dirt  to  be  in  ex¬ 
cess  of  $87,000,000  per  year. 

With  new  uses  for  electrical  air 
cleaning  equipment  in  industry  con¬ 
stantly  ap})earing,  coupled  with  the 
obvious  needs  of  air  conditioning  sys¬ 
tems,  the  electrical  industry  has  herein 
a  comparatively  new  tool  for  postwar 
promotion.  Although  the  power  con¬ 
sumption  of  individual  units  seems 
relativelv  small,  nevertheless,  when 
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Prime  mover  governing,  telemetering  and  tie-line  load  control, 
all  important  problems  in  operating  power  pools,  are  discussed 


IHUUUrl  power  agencies  ot  speed  and,  moreover,  there  was  little  inadequate,  they  did  not  possess 
southern  California  have  been  demand  for  extremely  close  speed  necessary  sensitivity  to  detect 
interchanging  power  for  a  num-  regulation.  The  old  governors  were  operate  on  minute  speed  changes  t 
years,  there  is  now  in  operation  quite  adequate  for  such  conditions,  further,  there  was  often  a  consider 
i  officially  known  as  the  Pacific  But,  as  the  power  systems  expanded  time  lag,  in  seconds,  between  a  s{ 
kest  Power  Interchange.  This  and  more  and  larger  generating  equip-  change  and  a  corresponding  correc 
pool  was  created  more  than  a  ment  was  added  and  greater  industrial  in  turbine  gate  position.  The  comb 
igo  at  the  suggestion  of  the  motor  loads  were  served,  the  flywheel  tion  of  governor  insensitivity  and  1 
Branch  of  the  WPB.  Later  rep-  effect  of  the  systems  became  an  ever  lag:,  together  with  the  vast  flywhee 
itives  were  added  to  the  adminis-  increasing  stabilizing  factor.  System  feet  of  the  power  systems,  cause 
committee  to  represent  Arizona  speeds  therefore  became  less  flighty  continuous  periodic  hunting  of  sys 
►rthern  California,  since  part  of  and  began  to  settle  down  into  more  or  frequency,  with  periods  ranging  f 
a’s  supply  is  obtained  from  les3  regular  swings  having  a  charac-  10  to  20  seconds, 
nia  sources  and  the  PG  and  E  teristic  period  of  several  seconds,  as  Edison  CoverninK  Practire 

comean  active  participant.  indicated  by  the  frequency  meters.  _  ,  , 

.  T,,  .  .  i.-  f  On  the  Southern  California  Ed 

.  power  system,  with  an  aggre-  Then  as  sensitive  graphic  frequency  j, 

^  the  magnitude  of  such  periodic 

000, 0(W  kw.  operate  regularly  major  stations  the  periodic  speed  „„eney  swings  could  be  materiall, 

nnected.  mterchan^g  power  in  swings  were  recorded  on  the  charts  J^eed  when  certain  plants  had  the 
»  blocks  from  10,000  kw.  up  to  as  a  frequency  band  of  considerable  -  blocked  against 

than  200,000  kw.  Naturally,  width  with  a  tendency  to  drift  one  way 

interesting  problems  arise  in  the  or  the  other  decoding  on  whether  equipment.  General  practice  has  1 

ion  of  such  a  vast  pool,  probably  load  was  being  picked  up  or  dropped  ^  designate  a  reeulatinir  nlant  ei 

orld’s  largest  integration  of  from  the  system.  This  drift  resulted  ,  „  U  ^ 

system,  from  the  standpoint  of  from  the  inherent  speed-droop  charac-  j„  J  J„aitL™  to  Tsoib  incre™ 

ting  capacity.  Prime  mover  gov-  teristic  which  governors  must  have  l„ad  changes.  This  plant  usually  is 

,  metering  and  tie  line-load  con-  when  generators  are  operated  in  paral-  .  .  .c.  -vailabl 

e  three  of  the  most  important  lei  to  prevent  load  hunting  between  t^JLe  and  Th?  Vver“ 

ms  of  power  jjool  operation,  units.  The  present-day  automatic  load-  auxiliarv  load  and 

were  made  subjects  of  papers  time  control  equipment  is  designed  to  equipment.  Plants  with 

iscussions  at  recent  meetings  o  compensate  for  this  necessary  gover-  ,a,i,,aetorv  regulating  governors 
nerating  Economics  Section  of  nor  characteristic  by  frequent  auto-  ^  against  the  load  li 

..EA  at  Los  Angeles  and  San  inatic  adjustments  of  the  governor  p,„„„ 

SCO.  fecause  of  the  wide  gen-  speed  settings.  governors  are  kept  tree  or  off  the 

terest  in  these  subjects,  the  con-  Ever  increasing  industrial  loads  sen-  limits  but  are  not  put  on  load- 
of  the  three  papers  are  here  gitive  to  speed  swings  brought  further  control.  The  governors  of  all  such 
summarized:  demand  for  still  better  speed  regula-  units  assist  those  of  the  regub 

Prime  Mover  Governinff  tion.  Maintenance  personnel  kept  pace  plant  in  maintaining  instantaneous 

many  years  manufacturers  of  changing  conditions  for  a  Jiv  quency  by  picking  up  or  dropping 

mover  governors  have  been  Ju^mg  old  governors.  Flyball  whenever  the  speed  deviates 

ntly  improving  and  refining  their  carefully  serv-  normal. 

:t  to  keep  pace  with  demands  for  eliminate  friction  and  lost  mo-  governors  all  have  a  s, 

r  sensitivity,  increased  stability,  reduce  t  e  c  ange  in  frequency  Jj-onp  load  characteristic  which  d 

ies  for  remote  control  and  gate  required  to  make  the  governors  «per-  niines  the  amount  of  load  each  is  ( 
,n  indication,  and  to  provide  ate;  frequently  called  the  dead  band  absorbing  for  a  specific  s 

1  operating  characteristics  ad-  of  the  governors.  The  laps  of  the  pilot  change.  For  example,  if  the  gove 
le  by  dials  on  the  panels  so  that  and  relay  valve  ports  were  reduced  82,500-kw.  unit  is  set  on 

perators  themselves  could  keep  ®  minimum  for  the  same  purpose.  then  it  is  capable  of  a 

vith  changing  svstem  conditions.  sfieed-  3  3^)0  ^  j  /jO 

improvements  have  been  in  the  and  dashpot  compensa-  change  in  speed  (50-cvcle  base) 

1  of  refinements,  because  the  gov-  was  e  iminated  to  improve  sensi-  ^  17,000-kw.  unit  is  set  or 

1  of  30  years  and  more  ago  had  '»  promote  stability.  „£  3  <,|i 

, sic  elements  of  the  modern  gov-  .  However,  the  time  eventually  ar-  ^  j/jg 

rirtid  when  it  was  recognized  that  the  It  is  obvious  tin 

■  early  governors  had  heavy  fly-  possiUr  merfianicarcondition,"  were  1 

arts  and  were  not  verv  sensitive  _ _  capabilities,  but  their  governors 

“ed  changes.  They  did  not  need  •  Prime  M-wer  Goyeminr.  by  G.  R  Woodman,  he  very  carefully  maintained  bei 
sensitive  because  the  power  svs-  S'lirPow'et^Tterconn^^^^  effect  resulting  fron 

W’ere  small  and  had  little  WR^  San  Diego  Gaa  &  Electric  Co. ;  and  Tie  Line  inaccuracy  in  operation. 

1.  I  /r  a.  a.  L  1  a  L-i-  aU  Load  Contfol,  by  J.  W.  Robinson,  Leeds  &  n,  i  •  i  i 

Wheel  ettect  to  help  stabilize  the  Northrup  Co..  San  Francisco.  I  o  explain  how  the  governors 
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Igte  a‘=^ume  that  more  load  comes  on  i  — 

the  system.  It  is  picked  up  instantly  |  .  ^ 

febv  being  supplied  from  the  vast  fly-  I 

f  wheel  effect  of  the  system.  The  system  » c  {  (  M  * )  )  I  (  (  =  «' )  ' 

f  begins  slowing  down  and  the  free  gov-  — — A 
jjpmors  begin  to  pick  up  load.  The  sys-  ^  |  ^ ] 

Item  slows  to  the  point  on  the  governor  . .  | 

I  .pped-droop  curve  where  the  increased  - - - 

'output  of  the  generators  balances  the  ...  _  x  •  j.  ..  r  i  i  . 

Bllmasca  load  on  the  system.  This  is  ^'9-  '-Rentote  indicating  Selsyn  device 


Bincreasea  loaa  on  me  sysicni.  inis  is 
K  stable  condition  and  the  system 
I  tould  continue  running  at  this  new 
r,i-cd  if  it  were  not  for  the  regulating 
iLlmt  which  has  equipment  in  service 
’  I  detect  the  low  speed  and  which 
Mrts  giving  rising  impulses  to  the 
Lmvernor  speed  settings.  As  the  gover- 
i?-  i.rs  of  the  regulating  plant  pick  up 
^-•i^ditional  load  to  raise  the  speed  to 
urinal  the  other  plant  governors  give 
p  their  incremental  load  because  of 
fmo  speed-droop  characteristic.  The  ef- 
i  vrt  is  a  gradual  transfer  of  all  incre- 
f  .ntal  load  to  the  regulating  plant 
'  iliile  the  other  plants  return  to  their 
I'riginal  loads  at  normal  frequency. 

Pool  Operation 

In  recent  years,  when  new  generat- 
i  equipment  was  installed,  such  as  at 
5  '  lulder  Dam,  the  turbines  have  been 
[  *  ruvided  with  the  most  modern  gov- 
Miiiors,  sensitive  to  a  speed  change  of 
j  '  uiit  0.01%,  which  is  0.005  cycle  on 
a  SO  cycle  system.  The  three  Boulder 
'lilt  generators  also  have  such  mas- 
u.e  rotors  that  the  flywheel  effect  of 
'  I'  Edison  system  is  almost  doubled 
ij  l!.ii  they  are  in  service,  giving  a 
i’  iv  noticeable  stabilizing  effect  on 
::  Mem  frequency. 

e  Under  present  operation  of  the  Pa- 
T^ic  Southwest  Power  Pool,  there  are 
r  riuds  when  the  Edison  system  is 
I '"  rated  in  parallel  with  the  Los  An- 
'.es  Bureau  of  Power  and  Light  sys- 
i|'  :n  through  a  60,000-kw.  frequency 
'Mger  and  also  in  parallel  with  the 
'  ll  Diego  Gas  &  Electric  system 
niugh  a  50,000-kw.  frequency 
nger.  During  such  parallel  opera- 
(f'  n  the  available  good  regulating  gov- 
if  nors  of  all  systems  are  usually  left 
j  i  but  only  one  plant  of  the  com- 
I  I  d  system  is  put  on  load-time  con- 
^  I.  The  loads  on  certain  of  the 


blocked  units  are  then  changed  man¬ 
ually  from  time  to  time  as  required 
to  keep  the  interchange  load  on  the 
frequency  changers  within  the  desired 
limits. 

During  the  periods  of  interconnec¬ 
tion  the  frequency  of  the  Edison  sys¬ 
tem  is  further  stabilized  by  the  vast  fly¬ 
wheel  effect  of  the  combined  systems. 
It  is  estimated  that  the  WR^  of  the  Edi¬ 
son  system  alone  is  such  that  a  sudden 
load  increase  of  5,000  kw.  would  slow 
the  system  0.02%  or  0.01  cycle  (50- 
cycle  base)  in  approximately  half  a 
second.  For  comparison  it  is  esti¬ 
mated  that  during  interconnection  the 
combined  WR^  of  the  systems  is  such 
that  a  load  increase  of  5,000  kw.  would 
decelerate  the  speed  0.02%  or  0.01 
cycle  (50-cycle  base)  in  approximately 
one  second.  It  may  be  of  interest  to 
note  that  the  stored  energy  in  the  com¬ 
bined  systems  could  carry  a  load  in¬ 
crease  of  25,000  kw.  for  about  10  sec¬ 
onds  by  slowing  the  system  speed  only 
1  cycle.  The  effect  of  the  interconnec¬ 
tion  on  the  Edison  system  is  usually 
to  cut  down  the  width  of  the  average 
frequency  band  by  from  30%  to  60%, 
depending  on  the  time  of  day  and  load 
conditions. 

Telemetering  of  Power  Interconnections 

Telemetering  is  already  being  used 
to  a  limited  extent  by  the  companies 
comprising  the  Pacific  Southwest 
Power  Pool.  It  would  be  hard  to  eval¬ 
uate  the  improvement  in  system  oper- 

Flg.  2  (left) — One  type  of  current  bal¬ 
ance  device  for  telemetering.  Diagram 
shows  connection  of  one  transmitter  to 
receivers  connected  in  series.  Fig.  3 
(right) — More  recent  type  of  current 
balance  transmitter  using  phototubes 


ating  efl&ciency  directly  attributable  to 
the  use  of  this  telemetering,  but  with¬ 
out  it  the  present  smooth  operation  of 
the  power  pool  might  well  be  difficult 
if  not  impossible.  While  tie-line  load 
control  is  beyond  the  scope  of  this  dis¬ 
cussion,  telemetering  is  generally  in¬ 
volved  in  some  form  or  other  where 
equipment  is  used  to  provide  automa¬ 
tic  regulation  of  station  or  tie-line 
power  interchange  or  to  limit  tie-line 
power  demands  within  certain  limits. 

Many  successful  schemes  of  tele¬ 
metering  have  been  developed  but  all 
of  them  fall  under  the  five  classifica¬ 
tions  based  upon  the  electrical  trans¬ 
lating  means  employed:  (1)  position. 
(2)  current,  (3)  impulse,  (4)  voltage, 
(5)  frequency. 

Position  Indicators 

Schematic  arrangement  of  a  tele¬ 
metering  system  using  the  duplicated 
position  principle  is  shown  in  Fig.  1. 
This  system,  known  under  such  trade 
names  as  “Selsyn”  and  “Synchro-tie,” 
consists  of  two  small  induction  units 
having  self-synchronous  characteris¬ 
tics.  The  rotor  of  the  transmitter  is 
geared  to  the  measuring  element  whose 
indications  are  to  be  telemetered  while 
the  receiver  rotor  is  equipped  with  a 
suitable  indicating  or  recording  device. 
When  the  single-phase  rotors  are  both 
connected  to  voltage  sources  having 
the  same  phase  relation  and  the  stators 
are  connected  as  shown,  the  rotor  ot 
the  receiver  will  follow^  the  movement 
of  the  transmitter  rotor  and  thus  pro¬ 
vide  an  accurate  signal  system. 

Current  BaLinee  Principle 

The  current  balance  scheme  is 
shown  in  one  of  its  forms  in  Fig.  2. 
Here  the  a-c  measuring  element  is 
coupled  mechanically  in  opposition  to 
a  d-c  balancing  element  which  is  a 
standard  switchboard  type  D’Arsonval 
milliammeter  element  with  a  few  modi¬ 
fications.  The  balance  element  is  con¬ 
nected  in  series  with  a  motor-driven 
potentiometer  and  with  the  remote  in¬ 
dicating  milliammeters  through  a  two- 
circuit  connecting  channel.  Current  for 
the  transmitting  circuit  comes  from  a 
storage  battery. 


t  the  i-  .  ~i 

iting  J  l-f- 

nust  J  -  \ 
ause  itT'l'- 


'f»L>4i/anct  fyet 
efto/'n 


Trammiffer 


54  Engineering 


Electrical  West — Vol.  91,  Nq  5 


Normally  a  balanced  condition  ex¬ 
ists  between  the  forces  exerted  by  the 
D’Arsonval  element  and  the  a-c  meas¬ 
uring  element.  Should  the  measured 
quantity  increase,  the  additional  torque 
will  disturb  the  balance  and  cause  the 
upper  contact  of  the  transmitter  to 
close.  This  allows  the  control  motor 
to  operate  the  rheostat  in  a  direction 
to  increase  the  current  in  the  balanc¬ 
ing  circuit  to  a  point  at  w'hich  the  bal¬ 
ancing  torque  once  more  equals  the 
measuring  element  torque  and  the  con¬ 
trol  contacts  again  open.  Should  the 
measured  quantity  decrease,  the  lower 
contacts  close  and  the  d-c  is  reduced 
until  balance  is  re-established.  The  re¬ 
ceiver  scale  is  calibrated  to  read  di¬ 
rectly  in  terms  of  the  quantity  tele¬ 
metered.  Any  reasonable  number  of 
receivers  may  be  connected  in  series 
with  no  effect  on  accuracy. 

The  more  recently  designed  current- 
balance  transmitter  shown  schematical¬ 
ly  in  Fig.  3  is  similar  to  the  one  just 
described  in  that  it  has  an  operating 
element  mechanically  coupled  to  a  re¬ 
straining  element  and  the  receiver 
operates  on  the  direct-current  required 
to  balance  the  system.  However,  in 
this  design  phototubes  replace  the 
contacts  and  two  Pliotrons  (grid-con- 
trolled  rectifiers)  replace  the  motor- 
driven  rheostat. 

With  zero  power  on  the  operating 
element,  the  restraining  (balancing) 
element  turns  the  mirror  to  a  position 
where  the  light  beam  is  equally  di¬ 
vided  between  the  two  phototubes. 
When  power  is  applied  to  the  operat¬ 
ing  element,  the  mirror  is  turned  to  re¬ 
flect  more  light  on  one  phototube  and 


Fig.  4 — ^Thermal  converter  type  of  tele- 
m^ering  device.  In  this  current  bal¬ 
ance  telemetering  device,  the  d-c  volt¬ 
age  of  one  or  more  converters  or  slide- 
wires  is  not  imposed  directly  on  the  tel¬ 
emetering  pair.  A  current,  automatical¬ 
ly  kept  proportional  to  converter  out¬ 
put  and  thus  to  load,  is  transmitted 

less  on  the  other,  thus  increasing  the 
output  of  one  Pliotron  and  decreasing 
the  output  of  the  other.  The  difference 
in  output  between  the  two  flows 
through  the  restraining  element,  bal¬ 
ancing  the  torque  generated  by  the 
operating  element.  Through  a  series 
connection,  the  unbalance  current 
operates  one  or  more  remote  receivers 
which  are  scaled  to  read  the  quantity 
measured  by  the  operating  element. 

Still  another  scheme  of  current-bal¬ 
ance  telemetering  is  shown  in  Fig.  4. 
In  this  method  the  d-c  millivolt  output 
of  the  measuring  element  (Thermal 
Converter)  is  balanced  against  the  po¬ 
tential  drop  across  a  fixed  resistance 
of  a  d-c  current  sent  out  by  the  cur¬ 
rent-balance  controller.  The  controller 
galvanometer  in  series  with  the  con¬ 
vertor  output  detects  any  unbalance 
between  the  two  d-c  potentials  and  im¬ 
mediately  initiates  an  action  of  the 
controller  slide-wire  to  restore  balance. 
The  receiver  is  a  d-c  milliammeter 
scaled  in  terms  of  the  measured 
quantity. 

Since  in  all  current  balance  tele¬ 
metering  systems  the  balancing  torque 

Fig.  5 — Lincoln  Thermal  Converter  and 
its  internal  circuit  for  telemetering 


is  a  function  of  the  current  flowing  in 
the  series  telemetering  circuit,  the  ac¬ 
curacy  is  independent  of  d-c  voltage 
fluctuations  and  several  receivers  may 
be  connected  in  series  if  desired. 

Thermal  Devices 

The  “Thermal  Converter”  and  the 
competitive  Bristol  “Thermoverter" 
are  both  interesting  developments 
which  have  helped  make  telemetering 
successful.  The  Lincoln  Thermal  Con¬ 
verter  and  its  internal  circuit  are 
shown  in  Fig.  5.  It  is  essentially  a 
combination  of  a  thermal  wattmeter 
operating  on  the  well-known  Lincoln 
demand  meter  principle  in  combina¬ 
tion  with  a  system  of  thermocouples  to 
produce  a  d-c  voltage  directly  propor¬ 
tional  to  the  a-c  power  load.  The  out¬ 
put  of  any  number  of  converters  can 
be  added  directly  by  connection  in 
series,  the  total  emf.  being  directly  pm- 
portional  to  the  total  power  applied. 
If  desired,  the  output  of  any  one  or 
more  may  be  connected  in  reverse  te 
subtract  from  the  total.  Where  power 
flow  may  reverse  (as  in  a  tie  line),  the 
converter  will  accurately  measure  tin 
flow  in  either  direction. 

The  Bristol  Thermoverter  oper¬ 
ates  on  a  similar  principle  ex(cpt 
in  this  design  the  heater  elements  ha\t 
been  eliminated  and  the  a-c  flows  di 
rectly  through  the  resistance-therm  • 
couple  assemblies  generating  a  d-c  cinf 
proportional  to  the  applied  power 
Since  there  is  no  thermal  time  lag.  th 
speed  of  response  is  exceptionally  fa-: 
(about  1/2  second).  Despite  the  fa-! 
response,  the  thermocouple  elenitiM- 
are  well  protected  against  overlial 
damage  by  the  use  of  high  permeabil 
ity  material  in  the  current  transfonin ; 
cores  which  saturates  on  overload  aia 
effectively  limits  the  current  throiiu! 
the  thermocouples. 

Impulse  Method 

Other  widely  used  teleineterii , 
schemes  employ  the  impulse  melh  ' 
of  transmitting  information.  One  fa 
miliar  system  known  commercially  a 
the  “Metameter”  operates  on  the  ir 
pulse-duration  principle,  the  reailin;- 
Iveing  transmitted  as  a  function  " 
time.  The  transmitter  consists  • 
tially  of  a  measuring  element,  a  c  n 
stantly  rotating  spiral  cam  and 
switch.  For  each  revolution  of  the  ( 
the  switch  is  closed  for  a  portion 
the  revolution,  governed  by  the  p"" 
tion  of  the  measuring  element  pointfi 
The  shape  of  the  cam  is  such  that  tli 
ratio  of  the  “on”  time  to  the  total  tii^ 
for  one  complete  revolution  of  the  <  a 
is  always  proportional  to  the  nieasun 
quantity'. 

The  receiver  consists  of  a  small  t  ie 
tromagnet.  a  Telechron  motor  "1"' 
drives  two  differential  gear  trains  aii 
a  recording  mechanism.  The  ebrti' 


In  a  tharmal  convartar, 
a  tariat  of  tharmocouplat  da- 
valopt  a  d-c  voltaga  proportional 
to  load. 
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iiia'^net  is  directly  in  the  circuit  from 
the  transmitter  and  is  alternately  ener¬ 
gized  and  de-energized  in  accord  with 
the  time  cycle  established  by  the  trans¬ 
mitter.  The  magnet  controls  the  opera¬ 
tion  of  the  recording  element  so  that 
the  pen  assumes  a  position  on  the 
chart  determined  by  the  relative  dura¬ 
tion  of  the  “on”  and  “off”  periods. 
Solution  to  a  typical  telemetering 
Idem  where  several  loads  had  to 
i„  totalized  is  shown  in  Fig.  0.  In  this 
Hiistration  individual  loads  at  each 
ition  were  totalized  directly  by 
ans  of  Thermoverters  and  the  sub- 
tals  transmitted  to  the  master  total- 
by  impulse-duration  telemetering, 
ince  these  impulses  cannot  be  added 
llrectly,  a  slide-wire  receiver  is  used 


Voltage  Balance  Type 

In  one  type  of  voltage-balance  tele¬ 
meter  the  millivolt  output  of  a  thermal 
converter  (or  several  in  series  for 
totalizing)  is  measured  by  means  of  a 
self-balancing  potentiometer.  Since  no 
current  flows  at  the  instant  of  meas¬ 
urement,  variations  in  line  resistance 
do  not  affect  the  accuracy  of  measure¬ 
ment.  Only  one  receiving  instrument 
can  be  operated  from  each  transmitter 
unless  a  retransmitter  is  used  to  change 
the  translating  medium  from  voltage 
to  current  balance. 

Variable  Frequency  Principle 

A  telemetering  scheme  which  oper¬ 
ates  on  a  variable  frequency  principle 
is  shown  in  Fig.  7.  The  basic  measur- 


The  duplicate-position  scheme,  while 
simple  in  operation,  requires  a  three- 
conductor  line  of  fairly  low  ohmic  re¬ 
sistance  and  is  therefore  limited  to  dis¬ 
tances  of  a  few  miles. 

The  voltage  systems  that  use  a  d-c 
voltage  as  the  translating  medium  re¬ 
quire  a  two-circuit  line  of  fairly  high 
insulation  resistance.  These  systems 
are  more  susceptible  to  inductive  in¬ 
terference  than  the  other  types  and 
generally  are  recommended  only  where 
the  distance  is  relatively  short  and 
well-protected  lines  are  available. 

The  current-balance  systems  also  re- 
(juire  a  continuous  two-conductor  cir¬ 
cuit  but  are  not  affected  to  the  same 
extent  by  induced  voltages  between 
conductors.  With  proper  conditions. 


Fig.  7 — One  of  fhe  late  fype  telemetering  schemes 
operating  on  the  principle  of  a  variable  frequency 
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ig.  6— Solution  of  a  typical  telemetering  problem 
it  was  necessary  to  totalize  several  loads 
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convert  the  impulses  into  a  small 
voltage  or  current  proportional  to 
quantity  being  transmitted.  From 
i>  point  on  the  system  then  becomes 
voltage  or  current-balance  system 
<1  can  be  handled  accordingly  for 
iiiiiisiiiission  or  totalization. 

The  most  widely  used  type  of  tele- 
t'  l  ing  is  the  direct  impulse-operated 
l"“  used  mostly  for  totalizing  kwh. 
I  kw.  demands.  With  this  scheme, 
tacts  are  installed  on  the  rotating 
aft  or  register  of  each  watthour  me- 
and  the  impulses  are  transmitted  to 
receiver  or  totalizing  relay  at  a  rate 
portional  to  the  load  on  each  meter. 

'  total  number  of  impulses  is  then 
portional  to  the  combined  loads. 
Telemetering  receivers  are  also 
ailable  which  w’ill  respond  to  the 
>'■  of  impulses  rather  than  to  their 
Ter  or  duration.  The  transmitter 
fiuilt  similar  to  a  standard  watthour 
and  consequently  only  those 
trical  quantities  which  will  produce 
rtion  can  be  transmitted.  The  im- 
are  produced  at  a  relatively 
rate  (200  to  400  per  minute)  but 
receiver  requires  heavy  damping  to 
"ih  out  the  pulsations  of  the 
'  ^r,  particularly  at  the  low  end  of 
M:ale. 


ing  element  measures  the  quantity  to 
be  telemetered  and  moves  a  small  mir¬ 
ror  which  takes  the  place  of  the  usual 
pointer.  Light  from  the  lamp  is  di¬ 
rected  by  this  mirror  to  a  second  mir¬ 
ror  controlled  by  the  frequency  ele¬ 
ment  and  thence  to  a  dividing  mirror 
which  redirects  it  to  either  of  the  two 
photocells  or  to  both  equally  depend¬ 
ing  upon  the  relative  positions  of  the 
first  two  mirrors.  The  frequency  ele¬ 
ment  is  excited  by  a  variable  frequency 
oscillator  which  is  controlled  by  the 
phototubes.  The  system  reaches  a  bal¬ 
ance  when  the  two  mirrors  occupy 
duplicate  positions. 

The  output  of  the  oscillator  is  at 
audio  frequencies  and  can  be  trans¬ 
mitted  over  lines  directly  to  the  receiv¬ 
ing  station  or  can  be  used  to  modulate 
a  carrier-current  transmitter. 

At  the  receiving  end  an  amplifier 
is  used  to  raise  the  power  level'  suffi¬ 
ciently  to  operate  one  or  more  fre¬ 
quency  responsive  elements  which  are 
calibrated  in  the  same  units  as  the 
measuring  element  in  the  transmitter. 

In  selecting  a  telemetering  system 
for  a  particular  application,  one  of  the 
deciding  factors  is  the  length  and  na¬ 
ture  of  the  telemetering  channel  to  be 
used. 


readings  may  be  transmitted  as  far  as 
100  miles  or  more. 

Impulse-operated  telemeter  schemes 
are  not  subject  to  as  many  limitations 
in  transmission  as  the  voltage  and  cur¬ 
rent-balance  systems  since  (1)  line 
leakage  does  not  influence  the  accu¬ 
racy,  (2)  the  transmitter  and  receiver 
can  be  insulated  from  the  transmission 
circuit  by  using  coupling  transformers, 
(3)  telephone  circuits  normally  used 
for  speech  can  often  be  used  without 
interference  and  (4)  impulses  can  be 
transmitted  by  carrier  current.  Thus 
there  is  practically  no  limit  to  the  dis¬ 
tance  over  which  impulse  telemetering 
c'an  be  used. 

Variable-frequency  telemetering  also 
offers  all  the  advantages  just  men¬ 
tioned  with  the  additional  advantage 
that  several  readings  may  be  trans¬ 
mitted  simultaneously  over  one  circuit 
by  using  different  frequency  bands. 

Tie-Line  Load  Control 

I  se  of  automatic  controls  on  tie 
lines  has  steadily  increased  during  the 
past  12  years.  From  a  few  initial  in¬ 
stallations  on  rather  small  systems,  ap¬ 
plication  of  such  automatic  controls 
has  spread  to  include  many,  and  in 
some  cases  all  companies  in  large  in- 


56  Engineering 


i I, 


'it  i  1:  1 

1! 


.I'  ^ 


r 

f  '  } 


i4i{' 


i.  “  } 

i 


-I 


i-r’-r-  I 


: 'iti'.  'r  d'j 


terconnected  systems  covering  vast 
geographical  area. 

Interconnecting  tie  lines  may  be 
utilized  in  any  one  of  three  ways.  (1) 
The  tie  may  be  allowed  to  “float,”  in 
which  case  the  load  on  it  will  vary 
over  wide  or  narrow  limits,  depending 
upon  a  number  of  factors.  (2)  A 
method  of  operation  to  hold  the  load 
on  the  tie  line  to  some  particular  value 
for  interchange  purposes.  (3)  The 
third  method  is  to  deliberately  vary 
the  load  on  the  tie  line  to  assist  the 
frequency  control  generating  station. 

Floating  Ties 

In  general,  there  are  few  tie  lines 
between  large  power  systems  which 
are  allowed  to  “float”  at  random.  If 
both  systems  are  under  the  same  man¬ 
agement.  and  there  are  no  appreciable 
differences  in  cost  of  generation  by  the 
two  systems,  or  if  the  tie  line  and 
associated  equipment  such  as  trans¬ 
formers  or  circuit  breakers  are  capable 
of  handling  any  possible  loads  which 
can  be  imposed  on  the  line — then  an 
uncontrolled  tie  line  has  little  or  no 
objection  and  may  have  some  decided 
advantages.  The  larger  the  connected 
power  systems  and  their  loads,  and  the 
larger  the  geographical  areas  involved, 
the  fewer  become  the  possibilities  of 
unregulated  operation  of  tie  lines. 

Fixed  Load  Ties 

By  regulating  the  load  on  a  tie  line 
to  some  fixed  point  as  an  average, 
it  is  possible  to  interchange  desired 
amounts  of  power,  for  whatever  rea¬ 
son,  and  still  have  the  advantage  of 
utilizing  the  maximum  capacity  of  the 
line  for  emergency  conditions.  The 
“wash”  on  a  tie  line  whose  width  de¬ 
pends  upon  various  system  characteris¬ 
tics  is  similar  to  the  normal  frequency 
band  in  that  little  can  be  done  to  nar¬ 
row'  it  down,  but  it  can  be  made  to 
occur  about  some  fixed  point.  By  hold¬ 
ing  a  tie  line  to  some  fixed  value,  the 
result  is  similar  to  base-load  operation 
of  a  generating  unit.  Whenever  the  tie 
line  departs  from  the  desired  value, 
it  is  brought  back  to  this  point.  In  this 
w'ay,  the  desired  direction  and  amount 
of  power  flow  is  obtained.  Any  appre¬ 
ciable  load  change  on  either  system 
will  affect  the  load  on  the  tie  line,  but 
it  is  alw'.ays  brought  back  to  the  de¬ 
sired  value. 

With  this  method  of  control  one 
power  system  will  be  regulating  the 
frequency,  while  the  other  will  regu¬ 
late  the  load  on  the  tie  line  between 
them.  By  holding  this  load  to  one 
value,  all  the  load  changes  occurring 
on  the  latter  system  are  absorbed  by 
that  system,  but  it  also  attempts  to  cor¬ 
rect  the  tie-line  transfer  for  load 
changes  on  the  adjacent  system.  In 
so  doing,  the  tie-line  load  may  be  held 
relatively  constant  at  the  cost  of  in¬ 


creasing  the  burden  on  the  frequency 
regulating  station.  Frequently,  load 
changes  made  to  correct  the  tie  line 
will  be  in  such  direction  as  to  cause 
system  frequency  to  go  off  further, 
rather  than  to  restore  it  to  60  cycles. 

This  method  of  operating  a  tie  line 
is  not  widely  used,  both  because  it 
contributes  to  system  frequency  regu¬ 
lating  difficulties  and  also  because  it 
involves  unnecessary  and  hence  un¬ 
desirable  generation  changes.  In  some 
cases,  how'ever,  in  which  contractual 
agreements  between  two  companies  are 
rigid  as  to  terms,  it  may  be  necessary 
to  operate  in  this  manner. 

Load  Variable  Ties 

Finally  there  is  the  third  method  of 
using  a  tie  line,  in  which  the  pow'er 
transfer  is  deliberately  varied.  The 
purpose  of  this  is  to  assist  the  fre¬ 
quency  regulating  station,  and  the 
changes  in  generation  are  always  made 
in  such  direction  as  to  restore  the  fre¬ 
quency  to  60  cycles.  Not  only  does 
this  method  of  operation  absorb  load 
changes  on  the  system  controlling  the 
tie  line,  but  it  also  assists  in  absorbing 
for  a  short  period,  load  changes  on 
other  systems.  It  thereby  decreases  the 
load  variations  on  the  regulating  sta¬ 
tion. 

To  regulate  a  tie  line,  either  man¬ 
ually  or  automatically,  it  is  necessary 
to  change  load  on  one  or  more  gen¬ 
erating  units  in  the  station  selected  for 
this  regulation.  This  is  accomplished 
by  changing  the  speed-level  adjust¬ 
ment  of  the  governor  or,  in  some 
plants,  the  position  of  needle  nozzle 
valves.  It  is  possible  to  regulate  a  tie 
line  manually  by  either  of  the  two 
methods  mentioned.  In  practice,  much 
better  regulation  can  be  obtained  by 
using  automatic  control  equipment 
which  is  constantly  on  the  alert. 

Automatic  Load  Control 

Automatic  regulation  to  a  fixed 
transfer  on  a  tie  line  has  been  termed 
Flat  Tie-Line  Load  Control  and  might 
also  be  called  Tie-Line  Base  Load  Con¬ 
trol.  The  last  method  of  control  de¬ 
scribed  has  been  designated  as  Tie- 
Line  Bias  Control.  Fundamentally, 
any  type  of  automatic  tie-line  load 
control  involves  the  use  of  a  wattmeter, 
generally  of  the  recording  type,  on  the 
tie  line  to  be  regulated,  and  a  con¬ 
troller  to  provide  correcting  impulses. 
In  the  case  of  tie-line  bias  control,  a 
frequency  recorder  with  certain  con¬ 
trol  features  is  also  employed. 

For  flat  tie-line  load  control,  the 
correcting  impulses  result  from  a  com¬ 
parison  of  measured  load  on  the  tie 
with  the  desired  power  exchange. 
When  tie-line  load  bias  control  is  used, 
impulses  originate  from  a  simultane¬ 
ous  comparison  of  the  measured  tie¬ 
line  load  with  the  desired  transfer,  and 
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the  measured  frequency  w'ith  the  dt 
sired  value.  Impulses  may  oriiilnatt 
from  a  frequency  change  or  a  tie-lln 
load  change.  The  desired  tie-line  lia.i 
transfer  is  set  on  one  dial,  and  the  d* 
sired  frequency  on  another.  A  thin' 
dial  calibrated  in  megawatts  |)er  tend 
of  a  cycle  frequency  change  is  set  foi 
the  desired  bias.  Generation  is  chanLn  - 
at  a  suitable  rate  and  in  the  pnij,, , 
direction  until  both  the  tie-line  lua 
and  the  frequency  are  at  the  desir. 
values. 

Regardless  of  the  need  for  automad 
control  of  tie  lines,  the  recent  ( \t. : 
sive  application  of  such  control  h 
been  made  possible  by  the  availahilii 
of  satisfactory  telemetering  equipim 
which  enables  the  transmission  of  ti 
line  loads  over  great  distances.  \ 
long  as  telemetering  was  limited  to 
solid  metallic  circuit,  with  no  high 
duced  potentials,  extensive  use  of  tl 
line  control  was  limited  to  short  di 
tances.  Through  the  use  of  (  arri 
current  telemetering  equipment,  it 
now  feasible  to  operate  over  exto- 
distances.  This  has  also  changed  d 
method  of  using  automatic  tie-line  I 
control  to  a  great  extent.  The  load 
a  remote  tie  line  can  now  be  tt! 
metered  to  a  regulating  plant  or  1 
dispatcher’s  office. 

Single  Intertieii 

There  are  a  number  of  large  ini 
connections  of  power  systems  wlii 
involve  areas  embracing  several  sta 
These  interconnections  are  of  t 
types,  of  which  the  first  may  be  r 
garded  as  a  chain  of  numerous  lii 
each  link  being  owned  and  oper. 
by  a  separate  company.  The  chain 
usually  have  several  short  branches 
addition  to  the  main  series  of  lii 
The  primary  frequency  regulation 
assigned  to  one  company  at  any 
time,  though  it  may  be  shifted  to 
other  company  from  time  to  ti 
Generally,  only  one  station  will  Iko 
this  primary  regulation  at  any  gi' 
time. 

Tie-line  load  controls  are  used 
other  companies,  forming  the  links 
such  a  chain,  and  these  oj)erate 
control  tie  lines  toward  the  prii^ 
frequency  regulating  station.  In  ell 
the  tie-line  load  controls  are 
The  type  of  automatic  operation  u 
will  depend  upon  numerous  » 
lions,  such  as  the  position  of  the  gi 
company  in  the  chain,  load  conditi 
water  conditions  and  others.  C 
panics  located  at  the  ends  of  the  m 
chain  or  its  branches  may  use  flat 
line  control.  Companies  forming 
termediate  links  may,  and  proh" 
will,  use  tie-line  load  bias  control 
another  type  known  as  seld  tive 
quency  control.  Under  this  met 
the  correcting  impulses  origii  ate  fi 


Noveniber,  1943— Electrical  West 


Engineering  57 


the  frequency  condition,  but  only 
those  impulses  which  would  tend  to  re¬ 
store  the  tie-line  load  to  the  set  con¬ 
trol  ptunt  are  allowed  to  be  effective. 
\nv  impulses  which  would  cause  the 
tie-line  load  to  depart  from  the  set 
point  are  blocked.  The  effect  is  that 
correction  is  made  for  load  changes 
on  the  system  using  this  type  of  con¬ 
trol.  or  on  those  behind  it,  but  no  cor¬ 
rection  is  made  for  load  changes  on 
systems  ahead — toward  the  frequency 
regulating  system. 

Other  companies  in  the  chain  may 
operate  under  one  type  of  control  as 
long  as  the  frequency  stays  within 
certain  set  limits,  hut  automatically 
change  to  a  different  type  of  control  if 
these  frequency  limits  are  exceeded. 
Or,  in  place  of  frequency  limits,  the 
factor  used  for  this  automatic  change 
in  type  of  control  can  be  system  time 
error.  By  such  operation,  system  fre¬ 
quency  is  closely  held  to  60  cycles 
without  extreme  load  variations  on  the 
frequency  regulating  station  which 
would  otherwise  occur.  Interchange 
between  the  various  links  is  main¬ 
tained  close  to  the  desired  values.  The 
control  equipment  used  can  be  set  to 
operate  under  any  of  the  types  of  auto¬ 
matic  control  which  have  been  de¬ 
scribed.  so  that  changing  conditions 
ran  he  met  readily. 

Multiple  Inlertie!. 

The  second  type  of  interconnection 
mentioned  is  one  in  which  the  several 
companies  have  numerous  interties 
with  each  other.  Such  an  interconnec¬ 
tion  may  he  said  to  resemble  a  spider 
weh  rather  than  a  chain.  The  tie  lines 
form  numerous  loops,  and  it  is  not 
practical  to  control  a  single  tie  line 
and  obtain  the  desired  results,  except 
as  a  given  company  may  be  at  the 
periphery  of  the  weh  and  have  hut 
one  or  two  main  ties  to  it.  For  such 
an  interconnection,  the  same  type  of 
control  may  he  used,  but  it  is  applied 
Hifferently. 

Because  of  the  numerous  tie  points, 
the  automatic  control  equipment  is  us¬ 
ually  installed  in  the  office  of  the  chief 
load  dispatcher  for  each  company. 
All  of  the  ties  to  a  single  adjacent 
power  company  are  metered,  the  loads 
added  algebraically  and  recorded  on  a 
instrument.  This  then  is  the  “X 
Interchange  Recorder”  and  there  is 
one  of  these  instruments  for  each  power 
pvstem  to  which  there  are  tie  lines. 
[The  loads  registered  by  these  indi- 
j'idual  interchange  recorders  are  auto- 
j■"ati(ally  totaled  and  recorded  on  a 
[‘System  Net  Interchange  Recorder.” 
|[lii‘*  instrument  takes  the  place  of  the 
pie  line  wattmeter  used  in  the  tie-line 
"uitrols  described  previously. 

I  Automatic  control  is  available  for 
I’ny  of  the  methods  described  for  tie¬ 


line  control,  but  in  this  case  control  is 
based  on  total  system  interchange 
rather  than  on  one  tie  line  alone.  How¬ 
ever,  provision  is  made  so  that  the  in¬ 
terchange  with  one  adjacent  system 
alone  can  be  registered  on  the  net  in¬ 
terchange  recorder,  which  makes  pos¬ 
sible  control  on  one  tie  line  or  group 
of  tie  lines  should  this  he  necessary. 

By  controlling  the  system  net  inter¬ 
change,  generation  is  regulated  to 
inatch  system  requirements  without  re¬ 
spect  to  the  power  flow  over  any  one 
tie,  or  to  any  one  system.  Flat  con¬ 
trol,  or  bias  control  can  be  used  as 
desired.  The  various  tie-line  loads  are 
telemetered  to  the  dispatching  office, 
often  by  carrier,  and  correcting  im¬ 
pulses  are  sent  out  by  carrier  to  the 
regulating  station.  Usually  either  of 
two  stations  can  be  used  for  regula¬ 
tion  as  selected  and  the  total  load  of 
each  of  these  stations  is  also  recorded 
in  the  dispatching  office.  This  arrange¬ 
ment  provides  the  dispatcher  with  ac¬ 
curate  information  of  power  delivered 
or  received  from  each  adjacent  com¬ 
pany,  and  places  in  his  hands  the  se¬ 
lection  of  the  method  of  system  regu¬ 
lation.  The  use  of  similar  equipment 
by  the  other  companies  involved  en¬ 
ables  control  of  power  flow  and  dis¬ 
tribution  in  a  manner  which  could  not 
be  realized  under  manual  regulation 
or  automatic  control  of  one  tie  line. 

Automatic  tie-line  control  has  en¬ 
abled  interconnected  operation  to  be 
maintained  uninterrupted  in  spite  of 
“shoe  string”  ties.  It  has  provided 
close  regulation  of  power  flows  as  de¬ 
sired.  thereby  achieving  efficient  use 
of  available  resources.  It  has  con¬ 
tributed  greatly  to  the  stable  opera¬ 
tion  of  extensive  interconnections,  and 
has  provided  means  for  regulating 
complex  networks  involving  numerous 
transmission  lines  and  plants. 


Power  Factor 
Measurement 

I 

By  connecting  a  resistance  in  series 
with  the  potential  coil  of  an  ordi¬ 
nary  single-phase  watthour  meter,  R. 
V.  Jones  and  G.  A.  Collins  of  the  San 
Joaquin  division  of  PG  and  E  have 
solved  the  need  for  a  rugged  and  in¬ 
expensive  power  factor  meter  for  mak¬ 
ing  spot  checks  on  fluorescent  and  sign 
lighting  loads.  They  took  advantage 
of  the  phase  shift  that  results  when  a 
resistance  and  a  reactance  are  con¬ 
nected  in  series  and  so  changed  the 
angle  between  the  voltage  across  the 
potential  coil  and  the  current  in  the 
current  coil  that  the  meter  has  zero 
rotation  at  90%  power  factor.  It  is  to 
be  remembered  that  watthour  meters 
have  zero  torque  when  the  load  current 
lags  the  potential  by  90°^,  i.e.,  when 
the  power  factor  is  zero. 

The  proper  value  of  resistance  must 
be  determined  for  each  particular  me¬ 
ter,  but  lies  between  5,800  and  7,000 
ohms  for  the  standard  run  of  5  amp., 
115-volt,  single- phase  meters.  For  the 
particular  meter  shown,  6,700  ohms 
was  required.  Radio  type  resistors 
having  a  capacity  of  25  watts  are  in¬ 
expensive  and  admirably  suited  to  the 
purpose.  If  one  is  of  the  variable 
type  the  proper  resistance  may  be  ar¬ 
rived  at  quickly  by  experiment.  A 
phase  angle  meter,  part  of  the  meter 
shop  equipment,  is  used  to  make  this 
adjustment. 

A  single  pole  switch  is  provided  to 
cut  in  and  out  the  resistance  when 
making  a  test.  After  connecting  into 
the  circuit  the  meter  is  first  checked 
for  positive  or  normal  direction  of 
rotation,  with  the  resistors  out.  When 
the  resistors  are  switched  in  the  meter 
will  stand  still  if  the  power  factor  is 
90%,  but  will  rotate  forward  if  over 
90%  and  backwards  if  less. 

The  ratio  of  the  time  per  revolution 
or  the  numl>er  of  revolutions  per  min¬ 
ute  as  a  wattmeter  to  the  time  as  a 
power  factor  meter  is  a  direct  measure 
of  the  power  factor  of  the  load  under 
test.  A  table  of  ratios  for  every  5% 
power  factor  is  made  up  and  accom¬ 
panies  each  instrument. 

In  all  15  meters  have  been  made  up 
in  neat  wooden  cases  as  shown  and 
supplied  to  the  various  districts  in  the 
San  Joaquin  division. 

A  simple  and  fundamental  principle  in 
a-c  theory  was  hit  upon  to  so  change 
the  phase  angle  between  current  and 
potential  coils  in  an  ordinary  5-amp. 
watt-hour  meter  to  convert  it  into  an  in¬ 
strument  for  measuring  power  factor 
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Distribution  Fundamentals 


Dear  George: 

WHEN  it  comes  to  the  subject  of  "Grounds," 
most  distribution  men  are  on  the  fence,  like 
a  girl  who  has  half  the  Army  and  Navy  fighting 
for  her.  No  use  talking  turkey  if  the  gang's  going 
to  detour  through  Rome.  Such  thinking  has  no 
more  roots  than  a  carat  in  Tiffany's,  and  proves 
again  that  Newton's  Third  Low  of  Motion  still 
holds  water.  Action  and  reaction  are  equal. 

According  to  Greek  mythology,  Eurystheus, 
King  of  Mycenae,  was  given  a  slave  by  name 
of  Hercules,  who  could  only  win  his  freedom  by 
performing  12  tasks  outlined  by  his  boss.  So 
when  Here  undertook  these  seemingly  impossible 
jobs,  he  knew  he  had  to  use  his  head  along 
with  his  strength.  Thus,  he  cleaned  the  Augean 
Stables  by  diverting  a  river  through  them.  He 
got  rid  of  the  steel  feathered  birds  in  the  valley 
of  Stymphalus  by  frightening  them  away.  When 
he  tackled  the  Giant  Antaeus,  who  got  his  great 
strength  by  his  contact  with  the  earth,  Hercules 
lifted  him  high  above  his  head,  separating  him 
from  his.  source  of  power.  In  every  case,  he  made 
the  right  approach.  We  could  learn  something 
from  that  guy. 

Here  we  ore  with  our  2,400/4,160  and  7,200/ 
12,500-volt  grounded  wye  systems  with  their  in¬ 
herent  advantages,  and  we  insulate  the  ground 
wire  on  a  pole  like  the  walls  of  a  frozen  foods 
locker.  Same  way  with  guys — same  way  with 
conduits — same  way  with  transformer  cases.  It's 
the  wrong  approach — like  whistling  at  a  lady. 
Insulating  ground  seems  to  be  reversing  the  order 
of  things,  like  "nuts  to  soup."  It  doesn't  make 
sense  that  our  lives  are  polarized.  It  seems  a  lot 
more  sensible  to  insulate  the  lineman  instead  of 
the  pole. 

Safety  records  are  not  clear  as  to  whether  it  is 
safer  to  ground  transformer  cases,  conduits,  guys 
and  other  equipment  on  a  pole,  or  not,  but  from 
the  writer's  experience,  more  deaths  have  re¬ 
sulted  from  ungrounded  equipment  than  from 
solidly  grounded  equipment.  The  question  of  pro¬ 
tection  to  the  equipment  itself  points  to  its  being 
solidly  groimded,  and  the  trend  will  undoubtedly 
be  towards  this  system.  Most  REA  construction 
employs  the  common  neutral,  with  the  guy  wires 
grounded  to  it.  Guy  wires  supp)orting  poles  carry¬ 
ing  circuits  in  excess  of  15,000  volts  need  not  be 
insulated,  so  what's  sauce  for  the  goose  ought  to 
be  gravy  for  tomorrow's  hash. 

The  real  approach  to  the  problem  of  safety  to 
the  workmen  lies  in  the  use  of  rubber  and  hot- 


MPilU' 


'On  the  Fence' 


sticks.  Rubber  protection  has  been  in  use  for 
some  time,  but  the  use  of  hotsticks  on  2,400-volt 
circuits  has  been  laughed  at  by  many  old  timers 
as  being  a  little  for  fetched.  However,  men 
equipped  with  hotsticks  for  distribution  voltages 
con  do  a  safer  and  faster  job  than  without  them. 
You  can  lay  down  all  the  rules  in  the  book,  and 
you'll  find  them  as  uninteresting  to  most  linemen 
as  an  old  man  without  a  checkbook.  Give  him  a 
hotstick,  and  he  hasn't  got  many  rules  to  bypass. 

The  fear  of  grounds  should  have  no  place  in 
the  scheme  of  things  in  this  day  and  age.  The 
use  of  more  and  better  grounds  is  definitely  in. 
It's  therefore  a  question  of  a  modern  approach. 
If  you  want  some  old-fashioned  loving,  you  better 
call  Grandma. 

Yours, 

THE  OLD  SOUP 


The  author  resenres  all  rights,  including  permission  to  reprint  in  whole  or  in  port. 
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Power  Factor  in  One  Easy  Lesson 

Never  mind  what  it  is,  here's  what  it  does,  what  causes 
it  to  go  bad,  what  to  do  about  it,  who  can  help  with  it 

George  N.  Hawley* 

Southern  California  Edison  Co. 


IN  A  CONFERENCE  such  as  this, 
no  subject  is  worth  the  time  spent 
upon  its  discussion  unless  some  ma¬ 
terial  benefit  to  the  over-all  war  pro¬ 
gram  may  result.  To  do  this  the  dis¬ 
cussion  must  lead  directly  to  one  of  the 
following  obiectives:  (1)  It  must  les¬ 
sen  the  burden  on  manpower.  (2)  It 
must  point  the  way  to  conservation  of 
critical  materials.  (3)  It  must  outline 
a  method  for  increasing  production 
from  present  facilities.  (4)  It  must 
conserve  time,  the  most  critical  mate¬ 
rial  of  all. 

Your  program  committee,  in  sched¬ 
uling  a  discussion  of  the  benefits  of 
power  factor  improvement,  has  felt 
that  such  a  discussion  would  point  di¬ 
rectly  to  one  or  more  of  these  ob¬ 
jectives. 

Definition.  Many  of  those  who  dis¬ 
cuss  power  factor  problems  start  out 
with  a  rough  illustration  such  as  the 
“foam  on  beer”  idea  and  then  attempt 
to  define  power  factor  in  terms  of  com¬ 
plex  imaginary  quantities,  then  resort 
to  a  little  trigonometry  and  the  use  of 
I  vector  diagrams  and  finally  wind  up 
with  a  flat  statement  that  power  factor 
is  cosine  theta,  as  though  anyone 
cared.  Some,  however,  prefer  defini¬ 
tions  something  along  the  line  of 
Colonel  Stoopnagel’s  famous  definition 
of  skittles.  You  recall  that  the  learned 
Colonel  said.  “Skittles  are  something 
that  life  is  not  all  beer  and”.  Regard¬ 
less  of  its  shortcomings,  such  a  defini¬ 
tion  j  ortainly  less  tedious  than  a 
Imore  involved  explanation.  In  other 
’Words  we  need  not  worry  too  much 
!  about  what  it  is,  but  let’s  examine 
^what  it  does.  Stripped  of  its  mathe- 
|matical  funny  business,  power  factor 
is  a  relation,  as  all  “factors”  are, — it 

I''  the  relation  between  the  power  that 
is  transmitted  and  the  current  which 
in  combination  with  the  voltage  pro- 
'nii  that  power.  This  relation  is 
I'  h  that,  as  power  factor  decreases. 

I-'p  must  increase  the  amount  of  cur- 
fput  in  order  to  continue  to  transmit 
the  same  quantity  of  power.  In  other 
"ords,  as  power  factor  decreases,  the 
I'riiii.iry  effect  is  that  the  amperes  per 
ti'irsepower  increase.  Just  how  this  in¬ 


crease  takes  place  is  more  readily 
seen  by  reference  to  a  tabulation  of 
power  factor  versus  current.  If  we  set 
down  in  Column  1,  power  factors  be¬ 
ginning  with  100%,  then  90%,  80% 
etc.  in  decreasing  order,  and  in  Col¬ 
umn  2,  currents  to  maintain  constant 
horsepower  beginning  with  100%,  we 
find  currents  increasing  to  111%. 
125%,  143%  etc.  in  increasing 

fashion.  Let  us  set  down  the  entire 
table  for  reference. 

This  table  then  is  a  definition  of 
power  factor  in  terms  of  its  effects, 
the  primary  things  with  which  we  are 
concerned. 

Secondary  Effects  due  to  this  cur¬ 
rent  increase  can  be  stated  to  be  as 
follows: 

1.  Increased  copper  sizes  are  nec¬ 
essary  to  carry  a  given  power 
load. 

2.  Increased  transformer  sizes  are 
necessary  where  transformers  are 
included  in  the  circuit. 

3.  Increased  voltage  loss  occurs  in 
the  circuit. 

4.  Voltage  regulation  is  impaired. 

5.  Increased  energy  loss  and  heat¬ 
ing  occurs  in  the  circuit. 

Let  us  then  amplify  the  table  to 
see  what  the  secondarv  effects  of  the 


increasing  currents  are.  In  Column  3, 
let  us  make  a  comparison  of  wire 
sizes  required  to  carry  these  currents, 
assuming  other  conditions  equal.  If, 
for  instance,  we  are  dealing  with  large 
loads  and  the  current  at  100%  power 
factor  requires  the  use  of  a  conductor 
of  1  0  size,  then  the  comparison  of 
sizes  will  be  as  shown  in  Column  3. 
Reference  to  this  column,  remember¬ 
ing  that  the  same  amount  of  power 
is  being  delivered  in  each  case,  shows 
the  terrific  effect  which  decrease  in 
power  factor  has  on  the  amount  of 
copper  required  to  carry  a  given  load. 
This  is  more  vividly  shown  in  Col¬ 
umn  4.  where  the  comparative  weights 
of  the  conductors  are  shown.  In  other 
words,  all  other  conditions  remaining 
the  same,  a  drop  in  the  power  factor 
from  100%  to  70%  more  than  dou¬ 
bles  the  weight  of  copper  required  to 
carry  the  current  for  a  given  load. 
Column  5  shows  what  happens  to 
transformer  sizes  as  power  factor  de¬ 
creases. 

If.  on  the  other  hand,  we  are  limit¬ 
ed.  as  we  all  are,  in  adding  copper  to 
carry  our-  increased  current,  let  us 
see  what  the  effects  are  on  the  other 
factors  in  the  circuits,  such  as  volt¬ 
age  drop  and  energy  loss.  Column  6 


TABLE  I.  Effect  of  Varying  Power  Factor 


I  II  III  IV  V  VI  VII  VIII 


Power  Factor  %  1 

1 

1 

1 

Current  in  Amperes  % 

1 

Comparative 

Conductor  Size 

Comparative  Weight  | 
ot  Copper  Pounds  | 

per  1 ,000  Ft. 

Comparative 

Transformer  Size 

Per  Cent 

1  Comparative 

Voltage  Drop  % 

Comparative  Energy 

Loss  in  Conductors 

Per  Cent 

Comparative  Load 
Capacity  in  %  of 

100 

100 

1/0 

319 

100 

2.0 

2.0 

200 

90 

1 1 1 

2/0 

403 

III 

2.2 

2.5 

180 

80 

125 

3/0 

508 

125 

2.5 

3.1 

160 

70 

143 

4/0 

640 

143 

2.9 

4.1 

140 

60 

167 

250,000 

772 

167 

3.3 

5.6 

120 

50 

200 

300,000 

926 

200 

4.0 

8.0 

100 

40 

250 

500,000 

1540 

250 

5.0 

12.5 

80 

30 

333 

750,000 

2320 

333 

6.7 

22.2 

60 

20 

500 

500 

10.0 

50.1 

40 

10 

1000 

1000 

20.0 

200.4 

20 

0 

..*.^f*sented  before  the  War  Production  Clinic  at 
“fiiversity  of  Southern  California,  Los  Angeles. 
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shows  the  comparative  voltage  drop 
for  a  heavily  loaded  circuit  and  Col¬ 
umn  7,  the  comparative  power  loss. 
Remember  now  that  we  are  keeping 
the  conductor  size  constant,  but  sim¬ 
ply  overloading  it  more  and  more 
heavily.  Obviously  the  losses  quickly 
become  so  great  that  the  conductor 
will  be  damaged.  The  table  is  only  a 
comparison  and  one  should  not  expect 
to  load  conductors  to  any  such  extent 
as  tabulated  here. 

By  now  the  connection  between 
power  factor  and  the  war  program  is 
becoming  more  and  more  evident. 
Machines  require  power  to  operate 
them,  power  requires  copper  to  trans¬ 
mit  it,  the  transmission  results  in 
losses  in  both  voltage  and  power  and 
decreasing  power  factor  aggravates 
the  entire  chain  in  a  pyramiding 
fashion. 

Causes  of  Ix)w  Power  Factor 

Having  thus  made  out  a  case  against 
low  power  factor  as  a  dirty  robber 
and  a  friend  of  the  Axis,  we  logically 
proceed  to  inquire  into  the  major 
causes  of  low  power  factor  conditions 
in  industrial  plants.  Obviously  the 
electrical  equipment  connected  to  our 
circuits  largely  governs  the  character 
of  power  factor  conditions  and  we 
find  that  by  far  the  most  common 
cause  of  such  conditions  is  traced  back 
to  the  induction  motor.  This  is  be¬ 
cause  of  (1)  the  inherent  character¬ 
istics  of  such  motors  and  (2)  their 
wide  usage.  Examine  this  curve  show¬ 
ing  the  relationship  of  running  power 
factor  to  the  load  on  an  induction 
motor.  This  is  a  curv'e  for  a  typical 
motor  of  about  5  hp.  rating.  It  will 
be  seen  that  at  optimum  conditions 
in  the  neighborhood  of  full  load,  the 
power  factor  at  best  is  only  about 
85%  and  this  rapidly  decreases  with 
decreasing  loading  until  at  one-half 
load  it  is  about  75%,  at  one-fourth 
load  about  60%  and  when  running 
light  with  no  load,  about  20%.  Power 
factors  on  larger  motors  are  some¬ 
what  better.  For  instance,  examine 
this  tabulation  curve  of  a  motor  of 
about  100  hp.  rating.  At  full  load, 
the  power  factor  is  close  to  90%,  and 
at  one-half  load  about  80%,  but  it, 
too,  drops  rapidly  at  lighter  loadings 
and  is  not  much  better  than  20%  or 
25%  at  no  load.  These  curves  are  for 
motors  of  1,500  to  1.800  r.p.m.  The 
power  factor  of  motors  of  slower 
speed  is  somewhat  lower. 

Obviously  remedies  at  once  sug¬ 
gest  themselves  in  the  form  of  fitting 
motors  to  loads  so  that  running  power 


Curve  of  running  power  factor  to  load 


type  of  inductive  apparatus,  percus¬ 
sion  welders.  The  inherent  character¬ 
istics  of  these  machines  are  such  that 
when  operating,  the  power  factor  sel¬ 
dom  exceeds  50%  or  60%  and  in 
many  cases,  particularly  with  spot 
welders  with  long  throats,  power  fac¬ 
tors  of  20%  or  30%  are  more  com¬ 
mon  than  not.  There  is  little  that  can 
be  done  to  correct  such  cases  without 
resorting  to  auxiliary  equipment. 

A  third  common  cause  of  low  power 
factor  conditions  is  arc  furnaces  and 
transformer  type  arc  welders.  In  many 
such  cases,  inductive  reactances  are 
deliberately  inserted  in  such  circuits 
in  order  to  limit  short-circuit  cur¬ 
rents.  and,  therefore,  in  addition  to 
the  inherent  poor  power  factor  of  such 
apparatus,  a  further  decrease  results 
in  order  to  obtain  safe  values  of  such 
short  circuit  conditions. 

Fourthly,  as  in  the  case  of  lightly 
loaded  induction  motors,  lightly  load¬ 
ed  transformers  connected  into  our 
shop  circuits  also  contribute  to  low 
power  factor.  In  general,  it  may  be 
said  that  all  apparatus  having  inherent 
design  characteristics  embodying  in¬ 
ductive  reactance  contributes  to  the 
lowering  of  circuit  power  factor  con¬ 
ditions. 

Methods  of  Correction.  As  indicated 
before,  the  proper  place  to  start  on 
correcting  power  factor,  is  with  the 
electrical  utilization  apparatus.  This 
should  always  be  the  first  step,  as  a 
swapping  program  designed  to  more 
nearly  fit  each  motor  to  its  load,  very 
often  results  in  a  considerable  im¬ 
provement  of  power  factor  with  little 
expenditure  for  new  materials  or  ap¬ 
paratus.  As  pointed  out  before,  there 
are  severe  limitations  to  this  process, 
both  from  the  standpoint  of  the 
motor’s  inherent  characteristics  and 
also  due  to  the  fact  that  more  often 
than  not  motors  used  in  industrial 
olants  do  not  operate  at  constant  load- 


factors  will  be  as  good  as  the  motors 
are  capable  of.  This  will  be  discussed 
a  little  later  in  connection  with  cor¬ 
rective  measures. 

The  second  major  cause  is  another 


ings.  The  curve  of  motor  output  may 
vary  widely  during  the  operating 
cycle  and  this  variation  may  recur  at 
intervals  of  a  few  seconds  to  a  few 
hours.  With  each  drop  in  load,  de- 
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creased  power  factor  results,  ajid  so 
in  many  cases,  the  power  factor  of 
the  circuit  is  constantly  changing.  Tht- 
limitations  on  improvement  of  pow,., 
factor  conditions  on  circuits  carry 
ing  welding  devices  or  arc  furnao. 
are  even  more  severe  and  after  takln? 
advantage  of  all  that  can  be  done  in 
fitting  the  apparatus  to  the  load,  resort 
must  be  had  to  auxiliary  correctiv. 
devices. 

Such  devices  in  general  are  of  tw./ 
types:  (1)  synchronous  motors.  (2) 
capacitors.  In  the  case  of  synchronoii- 
motors,  we  are  up  against  serious  limi 
tations  again.  They  are  not  readily 
obtainable,  they  can  be  used  econom¬ 
ically  only  on  certain  drives  wlm, 
loadings  are  fairly  cemtinuous  and 
where  the  loads  are  fairly  large.  Tliev 
have  the  advantage  that  their  correi 
tive  capacity  is  readily  varied  oyer  a 
fairly  wide  range. 

By  far  the  most  satisfactory  aux¬ 
iliary  device  for  correction  is  tin- 
capacitor.  These  devices  have  the  char 
acteristic  of  drawing  leading  current 
from  the  circuit  and  this  has  a  ten 
dency  to  counteract  the  lagging  cur 
rents  drawm  by  the  inductive  app.i 
ratus.  Capacitors  are  readily  avail¬ 
able  for  most  of  the  standard  supph 
voltages.  They  make  use  of  very  littli 
critical  materials.  They  are  highh 
efficient,  take  up  little  space,  have  no 
moving  parts,  and  are  relatively  Ion" 
lived.  Units  have  been  standardized 
to  such  an  extent  that  the  price  per 
KVA  of  correction  is  quite  low. 

Capacitors  are  not  a  cure-all  for 
every  power  factor  condition  and  their 
application  should  be  made  onlv  nr 
der  exjrert  advice  such  as  is  availaldr 
from  the  manufacturers  of  these  (f 
vices.  Such  manufacturers  should  1" 
consulted  much  in  the  same  manntr 
as  you  consult  your  dentist,  that  i-. 
before  the  power  factor  conditions  1« 
come  so  serious  in  your  plant  llial 
major  overhauls  or  rewiring  is  ini 
perative.  Consult  them.  too.  befnre 
vou  increase  your  copper  size  and  see 
if  the  increased  copper  can  be  avoiil- 
ed  by  pow'er  factor  correction,  ^"ii 
can  make  no  better  contribution  to  the 
war  effort  than  by  religiously  follow¬ 
ing  this  practice.  All  of  the  manu¬ 
facturers  of  these  devices  with  whein 
we  are  acquainted  maintain  adequate 
technical  services  and  can  advise  ynu 
properly  as  to  the  economies  to  I'e 
derived  from  their  use.  Indeed,  it  ha? 
been  our  experience  that  it  is  much 
more  satisfactory  to  rely  on  -mh 
advice  than  to  attempt  to  cobble  up  3 
corrective  scheme  and  lose  the  full 
benefits  of  which  the  devices  are  cap' 
able.  Thj  capacitor  should  be  I'larea 
at  the  proper  points  in  the  ciieu'ts 
usually  at  or  near  the  device  "hi(’h 
gives  rise  to  the  low  power  factor 
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condition.  In  general  they  should  be 
switched  off  with  the  load  which  they 
are  lo  correct  so  that  voltage  regula¬ 
tion  will  not  be  impaired.  There  are 
many  cases,  however,  where  it  is 
proper  to  violate  these  general  rules, 
and  each  case  should  be  the  subject 
of  a  careful  ^tudy  before  applying 
correction. 

Summary.  In  this  discussion  we 
have  (1)  attempted  to  analyze  the 
major  effects  of  low'  power  factor  con¬ 
ditions  in  industrial  plant  circuits. 


We  have  seen  that  such  conditions 
are  wasteful  of  critical  materials  and 
power;  that  they  invite  delay  and  shut¬ 
down  through  inadequate  voltage  on 
our  machines  and  possible  damage  to 
our  wiring. 

(2)  We  have  investigated  the  com¬ 
mon  sources  of  low  power  factor  in 
industrial  plants  and, 

(3)  We  have  discussed  practical, 
economical  and  readily  procurable 
corrections  for  such  conditions. 

You  mav  not  have  a  condition  in 


your  plant  which  will  economically 
respond  to  power  factor  corrective 
treatment,  but  our  experience  seems 
to  indicate  that  it  is  a  ten-to-one  bet 
that  you  do.  If  you  have,  you  will 
find  that  an  adequate  study  of  the 
conditions  and  the  proper  application 
of  corrective  measures  will  not  only 
result  in  economy  of  operation,  but 
also  in  a  saving  of  materials,  man¬ 
power,  time  and  electric  power  which 
can  be  devoted  to  greater  usefulness  in 
smacking  the  Axis. 


Busbar  Capacity  Not  Always  the  Same 

Ratings  for  d-c  must  be  cut  when  used  on  a-c  and  more 
so  when  spaced  In  multiple  or  enclosed  In  a  busway 

/l/frecf  G,  von  Nermann* 


The  capacity  of  copper  bus  is 
dependent  on  factors  producing 
and  dissipating  heat.  These  fac¬ 
tors  are  (1)  resistance,  (2)  skin  effect. 
(3)  radiation  and  (4)  position  of 
buses. 

The  limiting  temperature  is  the 
starting  point  of  oxidation  of  copper 
itself,  as  copper  oxide  is  a  very  poor 
conductor  of  electricity.  This  in  turn 
uill  cause  the  joints  to  break  down 
from  overheating. 

The  standard  prewar  temperature 
rise  W'as  30®  C.  above  an  ambient  of 
40°  maximum  room  temperature. 

It  would  be  well  to  review  the  ter¬ 
minology  of  the  limiting  factors: 

Resistance  loss  is  proportional  to 
the  square  of  current,  and  for  any 
given  size  conductor  is  entirely  de- 
|)endent  upon  metal  purity  and  gener¬ 
ally  refers  to  copper. 

Shin  Effect  is  the  prenomenon  which 
forces  electric  current  to  the  outside 
area  in  conductors  carrying  heavy  al¬ 
ternating  currents.  Its  loss  is  negli¬ 
gible  in  the  smaller  amperage  capaci¬ 
ties.  The  following  table  clearly  il¬ 
lustrates  this  point: 


Electrical  Engineer,  Trumbull  Electric 
Manufacturing  Co.,  Los  Angeles. 


The  table  below'  very  clearly  shows 
that  under  1,000  amp.  roughly  skin 
effect  is  relatively  negligible,  and  un¬ 
less  voltage  regulation  is  critical  it  can 
be  pretty  well  compensated  for  by  in¬ 
creased  capacity  of  bus. 

Radiation  is  the  disposal  of  the  heat 
caused  by  resistance  losses  and  affects 
copper  bus  in  the  following  ways: 

Radiation  of  heat  from  a  bright 
coppet  colored  bar  can  be  increased 
10%  by  covering  the  surface  with  a 
dull  black  paint,  which  is  the  best  radi¬ 
ating  color.  On  enclosed  bus  distribu¬ 
tion  systems  this  same  procedure  is 
advisable  as  increased  capacity  will 
result. 

The  table  given  under  “skin  effect” 
was  for  open  bus  bars.  When  these 
are  enclosed,  the  radiation  is  consid¬ 
erably  restricted.  For  example,  lVix4- 
in.  bus  bar  in  open  air,  60  cvcle  with 
40°  C.  rise,  will  carry  1,250  amp. 
while  a  standardized  Trumbull  type 
“SAC”  enclosed  bus  with  bars 
mounted  on  2''’^-in. -center  line  will 
carry  940  amp.,  which  is  approxi¬ 
mately  25%  decrease  in  rating. 

Position  of  Bars  influence  skin  ef- 


Table  I 

All  temperature  readings  were  taken  in  open  air  at  room  temperature  with  12-in. 
center  line  between  bars  of  opposite  polarity  and  with  ’/4-in.  space  between  bars  of 
same  polarity. 

Temperature  Rise  30°  C. 


3/16x2 

'A  X  21/2 


d-c 

600  amp. 
870 
1,040 
1,310 
2,220 
2,730 


a-c  60  eye. 
595  amp. 
850 
1.000 
1,250 
2.000 
2,330 


feet.  On  heavy  capacities  close  and 
careful  positioning  of  bars  can  be  util¬ 
ized  to  improve  impedance  of  the  line 
and  reduce  skin  effect.  The  strong 
magnetic  field  in  one  bar  can  counter¬ 
act  more  efficiently  its  neighboring 
magnetic  fields  of  alternate  phase  in 
an  adjacent  bar  and  in  effect  displaces 
or  counteracts  it  so  that  the  skin  effect 
is  reduced  considerably. 

Tests  were  conducted  some  time  ago 
to  determine  the  effect  of  position  of 
copper  bus  bars,  comparing  d-c  and 
60  cycle  a-c.  With  the  large  concen¬ 
tration  of  power  in  the  modern  fac¬ 
tories  and  increased  demand  for  heavy 
current  supplies  to  electric  furnaces 
and  spot  welders,  it  has  become  more 
important  to  secure  better  voltage  reg¬ 
ulation  and  also  reduce  heating. 

As  stated  above,  skin  effect  creates 
the  phenomenon  of  reducing  the  cur¬ 
rent  in  the  center  part  of  the  con¬ 
ductor,  thus  forcing  an  abnormal 
amount  into  the  outer  area.  This  has 
the  effect  of  increasing  the  PR  loss  in 
the  installation.  These  tables  were 
taken  with  the  phases  on  12-in.  centers 
and  the  copper  buses  of  each  phase 
placed  as  per  accompanying  diagram, 
with  3V^-in.  between  each  pair  of  bars 
and  between  the  bars  them¬ 

selves. 

Table  II  very  definitely  shows  the 
accumulative  skin  effect  in  a  large  con¬ 
centration  of  copper  buses.  Compare 
the  last  two  a-c  currents  and  note  how 
the  center  bars  are  probably  carrying 
little  current. 

Practices  today  require  most  bus 
runs  to  be  enclosed  for  mechanical  and 

•  Presented  to  the  Southwest  Section,  International 
Association  of  Electrical  Inspectors,  annual  meeting, 
Los  Angeles,  Sept.  I,  1943. 
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it  is  proposed  that  a  straight  run  of 
service  entrance  cable,  of  the  unarm- 
ored  type,  will  be  used  from  the  bot¬ 
tom  of  this  enclosure  direct  to  the 
range  or  water  heater  without  using 
either  switches,  receptacles  or  pigtail 
and  plug. 

The  idea  is  that  if  the  owner  of  the 
range  moves  he  takes  the  cable  along 
with  the  range,  a  new  service  entrance 
unit  is  installed  at  the  new  premises 
and  the  cost  of  installation  of  the 
range  at  the  new  place  is  a  mere  mat¬ 
ter  of  having  the  electrician  attach  the 
cable  from  the  range  and  water  heater 
to  the  new  service  entrance  box.  hi 
each  case  the  utility  owns,  and  has  the 
contractor  install  the  service  entrance 
equipment. 

The  plan  would  apply  to  old  houses 
only,  Rice  explained,  because  unless 
the  tenant  of  a  new  house  built  hy  a 
speculative  builder  is  known  to  re 
(juire  an  electric  range  the  utility 
would  not  make  the  investment  of  the 
service  equipment. 

Another  aspect  was  brought  out  hv 
Rice.  He  pointed  to  the  present  ac¬ 
cumulation  of  obsolescence  on  ranges 
and  cooking  equipment  of  all  kinds, 
estimating  that  from  25  to  35%  of  all 
ranges  will  be  ready  for  replacement 
when  the  war  is  over.  Such  simiilifi- 
cation,  he  felt,  would  be  a  material  aid 


Table  II 

OPEN  BUSES 


D'C  Ratings  for 
30°  C.  max. 
temp,  rise 

2,550 

4,230 

5,150 


Size  of  Bars 
Inches 


No.  &  Arrange' 
ment  of  bars 
Per  Phase 


60-cyc.  current 
rating  30°  C. 
max.  temp,  rise 
2,100 
3,150 
3,550 


accident  hazards.  Early  Trumbull  de-  of  equipment  operation  through  im- 
signs  mounted  the  bars  on  heavy  10  proved  voltage  regulation,  and  most 
gage  back-plate  reinforced  with  angles  important,  the  elimination  of  lost  pro- 
and  having  covers  of  14  gage  steel,  duction  due  to  costly  shutdown  caused 
This  cQver  was  made  of  aluminum  on  by  feeder  faults.  The  mechanical 
heavy  current  sizes  to  reduce  eddy  cur-  strength  of  this  assembly  is  sufficient, 
rents  in  the  enclosing  magnetic  cir-  by  actual  laboratory  tests,  for  100,000 
cuit.  which  consisted  of  the  housing.  RMS  amp.  Thus  combining  research 
This  type  of  bus  system  is  known  as  with  current  war  limitations,  we  have 
“SSC”  for  steel  cover  and  “SAC”  for  a  better  assembly,  less  expense,  saving 
aluminum  housing.  of  critical  war  materials,  and  a  more 

efficient  function. 

Typical  Examples  of  Capacities 
enclosed  housing 

V/a  x4  940  amp.  based  on  40*  C.  rise 
2*A  x4  1,300  amp.  based  on  40*  C.  rise 
414  X  3  2,000  amp.  based  on  40*  C.  rise 

'I'he  next  important  development  was 
the  introduction  of  the  LVD  type  (low 
voltage  drop)  bus  distribution  system. 

The  basic  improvement  is  the  enclos¬ 
ing  of  the  entire  length  of  copper  bar 
in  a  non-carbonizing  Trumbull  Car-  rei 
bonat  insulating  sheating.  This  mate¬ 
rial,  besides  insulating  the  bus.  actu¬ 
ally  runs  cooler  than  an  open  bar  due 
to  the  radiation  coefficient  of  the  outer  to 
surface  and  the  increased  area, 
allows  placing  conductors  of  opposite 
polarity  within  air  space  of  each 

other.  sented  by  H.  C, 

The  present  scarcity  of  copper  has  manager, 
caused  changes  in  specification,  and  Chaptc 
the  manufacturers,  in  cooperation  with 
the  War  Production  Board  and  the 
Underwriters,  have  arrived  at  a  new 
emergency  rating  of  70°  C.  rise.  In¬ 
corporating  this  into  LVD  we  have,  as 
a  typical  example,  2-3/16  x  2  in  paral¬ 
lel  and  interlaced,  carrying  1,080  amp., 
by  actual  test  on  an  “Airated”  war 
model  type.  “Airated”  is  a  perforated  of  at  least  three  circuit  breakers.  The 
enclosure  increasing  the  capacity  be-  first  is  to  take  care  of  the  existing  cir- 
cause  of  its  increased  ventilation.  By  cuits  in  the  house.  The  other  two  are 
placing  the  bus  bars  close  together,  as  used  for  the  range  and  water  heater 
in  a  LVD  bus  system,  w'e  have  elimin-  that  is  installed. 

ated  for  most  uses  the  necessity  to  When  a  range  or  water  heater  goes 
figure  skin  effect  in  its  application.  In-  into  a  house  that  has  been  previously 
corporated  in  the  design  is  silver  plat-  wired  a  contractor  is  employed  to  run 
ing  of  all  joints,  which  allows  us  to  in  a  new  service,  to  close  the  old  serv- 
exceed  the  oxidization  point  of  ordin-  ice  and  close  the  old  meter  loop.  The 
arv  copper  joint  connections.  new  service  and  meter  and  circuit 

Also  incorporated  into  the  design  breakers  become  the  permant  equip- 
are  economical  installation  costs,  flexi-  ment  for  the  house  from  then  on. 
bility  in  meeting  recurrent  changes  be-  From  the  bottom  of  this  enclosure, 
cause  of  standardization  of  design  (as  besides  the  ground  connection,  two 
each  section  is  identical),  long  life,  cables  are  brought  out  to  take  care  of 
lower  power  losses,  higher  efficiency  the  range  and  water  heater. 


ronsi 
to  cc 
to  ar 


Proposed  wiring  scheme  to 
facilitate  reconnection 

ANTICIPATING  an  avalanche  of 
-  moving  after  the  war,  as  people 
;adjust  to  new  employment,  and  with  would  mean  a  large  volun 

an  already  large  percentage  of  cus-  for  contractors  and  wireme 

tomers  moving  each  year,  the  Southern  An  astounding  statemeni 
California  Edison  Co.  has  proposed  that  55%  of  the  company  s 
electrical  inspection  departments  move  every  year. 

This  throughout  its  territory  a  plan  for 

standardizing  and  simplifying  the  wir-  Meter  and  breaker  assemk 
ing  of  electric  ranges.  This  was  pre-  range  and  cable  moves  wil 

~  Rice,  merchandise  _ 

to  the  Southern  California 
ter  and  also  the  Southwestern 
Section  of  the  International  Associa- 

tion  of  Electrical  Inspectors  at  recent  SflB  | 

meetings.  | . 

Utilities  in  southern  California  have  ^  ^ 

adopted  a  uniform  standard  service 


vacui 

rathe 

Gas-f 
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Tube  Protection  in  Electronic  Devices 


IN(]REASED  activity  in  applica¬ 
tion  of  electronic  devices  to  in¬ 
dustrial  processes  makes  it  desir¬ 
able  to  consider  the  essentials  for 
protection  of  electronic  tubes. 

Tubes,  the  heart  of  any  electronic 
device,  consist  of  two  or  more  ele¬ 
ments  sealed  in  an  enclosure.  The 
minimum  essential  elements  of  a  tube 
are  the  cathode,  or  electron  emitter, 
and  the  anode  which  is  the  collector 
of  electrons.  Additional  elements  may 
consist  of  grids  or  shields  which  act 
to  control  electron  flow  from  cathode 
to  anode. 

There  are  three  classes  of  tubes 
from  the  standpoint  of  the  gas  con¬ 
tent  of  the  enclosure.  These  are  (1) 
vacuum,  (2)  gas-filled  thermionic  (hot 
cathode),  and  (3)  mercury  pool  types. 
Gas-filled  types  are  vacuum  tubes  to 
which  small  quantities  of  a  conducting 
®as  have  been  added  for  the  purpose 
of  increasing  the  current  carrying  ca¬ 
pacity.  In  mercury  pool  tubes,  also 
?as  filled,  the  pool  acts  as  the  cathode 
and  has  almost  an  unlimited  supply  of 
electrons.  The  purpose  of  all  tubes  is 
to  control  the  negatively  charged  elec¬ 
trons  which  flow  from  cathode  to  a 
positive  anode. 

Vacuum  tubes  virtually  are  self  pro¬ 
tecting,  for  if  an  attempt  is  made  to 
draw  too  much  electron  current,  the 
dectrons  form  a  negative  space  charge 
which  subtracts  from  the  positive  po¬ 
tential  on  the  plate.  A  balance  is  ob¬ 
tained  which  limits  the  electron  cur¬ 
rent  when  potentials  are  applied  up 
to  the  anode  »‘ating. 

About  the  only  damage  that  can 
"ecur  to  a  vacuum  type  is  application 
"f  too  high  voltage  to  the  cathode  or 
lieater  circuit. 

Addition  of  a  small  quantity  of  an 
"lert  gas  (neon,  argon,  or  mercury)  in 
a  vacuum  tube  increases  its  current 
rarr\  ing  capacity.  This  is  accomplished 
Irv  electrons  from  the  cathode  striking 
the  gas  particles  with  sufficient  velocity 
to  release  many  more  electrons  from 
gas. 

Gas-filled  tubes  must  be  protected 
'0  the  circuit  against  possible  damage 
from  the  following  causes: 

!•  Low  cathode  voltage  which  does 
not  build  up  a  sufficient  protec¬ 
tive  layer  of  electrons  around 


£.  W.  Morris 

Westinghouse  Electric  &  Mfg.  Co. 


Gas-filled  tubes — above — Cathodes  are  coated 
with  thin  layers  of  oxides  which  can  be  dam¬ 
aged  by  failure  to  heat  the  cathode  and  build 
up  a  protective  layer  of  electrons  before 
applying  anode  potential.  Too  heavy  load 
currents  also  remove  coating  of  electrons  and 
damage  the  oxide  coating  on  cathode 

Ignitrons — below — If  load  resistance  is  too 
low  and  load  current  less  than  35  amp.  cur¬ 
rent  may  fail  to  transfer  to  anode  and  ignitor 
will  burn  off.  Increase  current  by  adding 
resistor  in  parallel  with  load.  Heat  losses  in 
ignitrons  must  be  removed  by  cooling 
water,  adequate  supply  of  which  at  proper 
temperature  must  be  maintained  constantly 


the  cathode  to  prevent  physical 
damage  to  the  oxide  coating  by 
bombardment  of  ionized  gas. 

2.  Cathodes  must  be  heated  for 
sufficient  length  of  time  ahead  of 
applied  anode  potential  to  allow 
protective  coating  to  build  up. 

3.  Continuous  excess  anode  cur¬ 
rent. 

4.  Momentary  excess  anode  current. 

5.  Excess  current  in  the  control 
grid.  This  is  protected  by  means 
of  current  limiting  resistor. 

6.  Excess  applied  voltage  which 
may  cause  inability  of  grid  to 
control  electron  current. 

Ignitrons  are  an  example  of  tubes 
with  mercury  pool  cathodes.  Ioniza¬ 
tion.  or  breakdown  of  the  gas,  is  ac¬ 
complished  by  allowing  a  current  to 
flow  in  the  ignitor  circuit  during  the 
early  part  of  the  cycle.  This  current, 
although  very  high  for  a  few  thou¬ 
sandths  of  a  second,  should  not  re¬ 
main  at  a  high  value  during  the  en¬ 
tire  cycle.  The  arc  should  transfer 
from  the  ignitor  to  the  anode  early  in 
the  cycle,  after  which  the  arc  drop 
across  this  tube  is  approximately  18 
volts.  This  limits  the  ignitor  current 
to  a  very  low  value.  If  the  load  resist¬ 
ance  is  so  high  that  load  current  is 
less  than  35  amp.,  the  arc  may  fail  to 
transfer  to  the  anode,  and  a  burned 
up  ignitor  will  result.  In  such  instances, 
it  is  necessary  to  add  a  resistor  in  par¬ 
allel  with  the  load  to  he  certain  that 
the  load  current  is  above  35  amp. 

Losses  within  the  ignitron  are  equal 
to  the  product  of  the  arc  drop  f  ap¬ 
proximate!  v  18  volts)  and  the  load 
current.  These  must  be  dissipated  at 
all  times  by  an  adequate  supply  of 
cooling  water  at  proper  temperature. 

Attention  to  these  factors  in  every- 
dav  operation  of  electronic  devices 
will  pav  dividends  in  hours  of  added 
life  to  the  tubes. 

•  Standard  Symbols  for  Electrical 
Control  Diagrams  is  a  new  publi¬ 
cation  of  the  American  Standards 
Assn,  which  describes  the  new  Ameri¬ 
can  Standard  Graphical  Symbols  for 
Power,  Control  and  Measurement 
(Z32.3-1943)  completed  after  years  of 
research  and  work. 
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rules  for  dimout  in  that  province,  and 
Mexican  restrictions  may  be  similarly 
(changed. 

Traffic  lights  and  signals  throughout 

the  area  will  be  permitted  to  dispense 

with  the  shades  and  shields  which  have 

made  visibility  of  them  to  automobile 

and  pedestrian  traffic  difficult.  To- 

and  elec-  of  lighting  by  the  general  public,  the  gether  with  the  permission  to  use  full 

had  the  War  Production  Board,  Solid  Fuels  headlights  on  low  beam,  this  change 

]oast  pull-  and  Petroleum  administrations  and  in  the  restrictions  is  designed  to  reduce 

directions,  ODT  issued  a  stern  warning.  News-  traffic  hazards  and  accidents.  In  the 

)ber.  The  papers,  however,  gave  this  little  pub-  consideration  of  the  revision,  Fred 

in  Wash-  licity.  Utilities,  knowing  that  it  meant  Wellhouse,  light  control  officer  for  the 

the  pro-  business,  W'ere  concerned  at  this  pub-  Ninth  Regional  Civilian  Defense  head- 

gainst  the  lie  relaxation  to  the  lifting  of  dimout.  quarters,  said  that  the  relative  danger 

lout  need  knowing  it  would  throw  more  load  on  between  possible  attack  and  accidents 

War  Pro-  the  peaks  they  have  in  some  instances  to  civilians  because  of  poor  visibilih 

)leum  and  committed  to  war  production.  The  in  dimout  had  been  weighed  in  reach- 

ther  hand,  voluntary  curtailment  of  electricity,  ing  the  decision  to  amend  the  restric- 

entire  na-  asked  in  advertising  and  over  radio,  tions.  Improved  military  protective 

:mming  to  w'as  not  being  taken  very  seriously,  measures  along  the  Coast  also  were 

emed  only  WPB’s  warning  was  this:  credited  with  reducing  the  possibility 

release,  to  ((w.l  .  •  .u-  i  of  successful  attack  by  the  enemy. 

icica.c,  “Without  cooperation  in  this  volun-  t  •  •  »  .u  '  - 

want  for  tary  proftram.  mandatory  restrictions  on  ^  Inquiries  to  the  power  companies 

its  Go  on  nonessential  liithtinit  will  become  nec-  indicate  that  many  merchants  are 

did  not  Such  restrictions  would  be  in-  anxious  to  resume  the  use  of  outdoor 

voked  not  only  in  the  present  dimout  giens 
*ones  but  on  a  nation-wide  basis  to  ^ 
idwg,  but  whatever  degree  circumstances  might  ^  j  re¬ 
cently  is-  warrant.”  Conservation  Order  Dims 

Oct.  10)  yjjg  Council  of  Electric  Operating  However,  increased  consumption  ol 
emulations  Companies,  taking  the  lES  recom-  electricity  for  signs  is  frowned  u^n 

Lrnmons,  mended  practice  of  1.2  lumens  per  sq.  by  the  Con^rvation  Order  of  WPB. 

^  ft.  as  an  average  for  heavilv  traveled  asking  utilities  to  urge  their  customer 

streets,  estimates  that  on  a  60-ft.  street.  reduce  the  use  of  electricity  not  ao 
12  watts  per  linear  foot  will  give  this  tually  necessary.  Thus  the  still  wighl 

illumination  if  refractors  are  used,  or  inland  cities  of  Spokane,  Boi^,  Reno 

20  watts  where  only  diffusing  glass-  Lake  Las  Vegas,  Phoenix 

ware  is  used.  As  a  safety  factor  CEOC  Butte  and  Denver,  were  brought  undei 

recommends  an  additional  25%  in  a  conservation  dimout  that  was  just  be 

cities  of  over  .300,000  population,  and  into  effect  during  the  past 

20%  decrease  in  cities  of  less  than  nitmth.  . 

25  000.  Tvpical  of  the  way  it  was  being 

handled  was  that  in  Salt  Lake  Cilv 
Previous  Dimout  Relief  jj^e  retail  stores  committee  ol 

Relaxation  of  the  dimout.  coming  the  chamber  of  commerce  was  pre- 

coincidentally  W'ith  the  conservation  sented  the  request  of  the  WPB  bv 

requests  of  tbe  War  Production  Board  George  B.  Earl,  division  sales  manager 

brought  little  or  no  commercial  relief  of  Utah  Power  &  Light  Co.  Retail 

to  tbe  utilities  along  the  Coast.  In-  stores  were  asked  to  restrict  lighting 

stead  the  latter  did  dimout  much  of  in  downtown  windows  to  the  hours  be- 

the  still  remaining  bright  lights  of  tween  6  and  8  p.m.  This  was  not  to 

deep  inland  towns  and  cities.  The  net  apply  to  restaurants,  drug  stores,  tav- 

perhaps  was  an  evening  up  of  the  dim-  erns.  theaters  and  such  others  as  re 

Should  there  be  a  resumption  of  out  discomfort — less  on  the  Coast.  main  open  in  the  evening  after  8  p.m 

submarine  activity  along  either  coast  more  inland.  Lighting  of  windows  during  the  da\ 

the  dimout  might  be  returned.  The  new  Proclamation  19,  Oct.  10,  and  reduced  show  case  and  store  in 

In  view  of  this  possibility  the  Office  issued  by  Lt.  Gen.  D.  C.  Emmons,  terior  lighting  also  were  advocated, 

of  Civilian  Defense  has  asked  that  all  which  rescinded  Proclamations  10  and  Christmas  outdoor  lighting,  banner 

shields  on  street  lights  and  outdoor  12.  established  three  zones  of  dimout.  from  the  Coast  dimout  area  last  year 

lighting  at  war  plants,  shipyards  or  Chief  benefit  from  the  relaxation  of  is  likely  to  be  omitted  in  the  Mountain 
service  stations,  be  kept  in  place  un-  the  dimout  regulations  was  the  permis-  states  where  it  still  remained  last  year 

less  it  interferes  with  safety  or  produc-  sion  to  use  full  headlights  on  depressed  Decorations  of  the  streets  and  stores 

tion.  Should  submarine  activitv  start  beam  even  in  the  zones  of  deepest  dim-  will  be  carried  on  but  not  with  light 

and  such  lighting  not  be  shielded,  total  ness.  The  area  of  extreme  dimout  was  ing.  No  Christmas  lighting  contesl 

blackout  might  be  necessary  for  sey-  narrowed  down  to  approximately  15  among  homes  will  be  conducted,  either 

eral  nights  at  a  time  until  the  menace  miles  from  the  ocean,  with  the  excep-  Judging  from  the  public’s  response  tf 

was  brought  under  control.  tion  of  the  San  Francisco  Bay  and  Los  the  relaxation  of  dimout  and  its  deaf 

Anticipating  a  sudden  extrayagant  Angeles  regions,  where  the  depth  is  ness  to  conservation  warnings,  spon' 

relighting  of  signs,  show-windows  about  30  miles.  British  Columbia  au-  taneous  outdoor  Christmas  lighting  •* 

and  service  stations,  and  greater  use  thorities  made  similar  changes  in  the  likely  throughout  the  West. 


Coast  lighting  restrictions  first  eased,  then  removed; 
public  reaction  makes  voluntary  conservation  difficult 


IMOUT 


“The  li^Khling  restrictions  hereby  sus¬ 
pended  may  be  renewed  in  full  force 
and  effect  at  any  time  and  from  time 
to  time  as  may  be  deemed  necessary  be¬ 
cause  of  the  military  situation.” 


The  proclamation,  effective  Nov.  1, 
also  made  clear  that  blackout  precau¬ 
tionary  regulations  would  still  be  in 
effect.  In  other  words,  on  blackout 
siren  warning,  all  lights  must  be  extin¬ 
guished. 

Washington,  in  its  release  through 
OWl,  also  made  that  clear. 

“Communities  now  subject  to  the 
dimout  must  be  prepared  to  resume  the 
dimout  on  orders  by  the  appropriate 
sea  front  commander  through  local  au¬ 
thorities.” 
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1.  In  general  shop  area  (top  of  page,  before  and  after 
relighting  photographs)  58.6  kw.  of  new  industrial 
lighting  in  750-watt  high  hay,  18-in.,  500-watt  and 
•KiO-watt  RLM  dome  reflectors. 

2.  Local  lighting,  such  as  at  large  lathe  (illustrated 
above,  after  and  before  relighting)  150-watt  Localite 
Type  M.  giving  200  f-c  intensity  at  36-in.  distance. 
Other  Fostoria  localite  units  installed  at  various  ma¬ 
chines. 

3.  Assembly  bench  (pictured  at  right),  500-watt  silver- 
bowl  lamps  in  18-in.  RLM  dome  reflectors  with  ex- 
wkets  for  general  lighting.  Row  of  two-lamp  40-watt 
industrial  fluorescent  fixtures  over  front  edges  of 
benches.  General  intensity  22  f-c,  with  .50  f-c  on 
bench. 


■Average  intensity  raised  to  20  f-c  throughout  plant 
’*'ilh  higher  local  intensities  where  needed.  Increase 
of  production  estimated  by  one  of  the  company  execu¬ 
tives  to  have  been  20%.  Better  morale,  safer  condi¬ 
tions.  increased  production  of  war  goods,  pride  in  the 
^hop  resulted  for  the  personnel. 


66 


PRIORITIES  AND  PRICES 


Electrical  West — VoL  91,  No.  5 


Constriction 

No  relaxation  in  sight;  other 
regulations  clarified 

More  details  are  being  cleared 
by  WPB  and  OPA,  as  well  as 
ODT.  The  basic  pattern  seems 
to  have  been  achieved  for  the  time 
being  and  as  inequities  are  brought  to 
the  attention  of  those  in  charge,  ad¬ 
justments  are  made.  Changes  in  f)er- 
sonnel  in  these  agencies,  the  replace¬ 
ment  of  economists  and  theorists  with 
men  of  some  field  experience,  has 
given  more  confidence  to  business  gen¬ 
erally.  The  great  plague  of  the  pres¬ 
ent  moment  is  that  of  the  overlapping 
auditors  and  checkers  digging  into 
contracts  for  renegotiations,  or  just 
because — . 

The  words  of  an  anonymous  poem 
making  the  rounds  lately  express  it 
thus: 

But  first  he  sent  a  checker. 

Then  he  sent  a  checker’s  checker, 

Still  nothing  was  disclosed  as  being  wrong. 
So  a  checker’s  checker’s  checker. 

Came  to  check  the  checker’s  checker. 

And  the  process  was  laborious  and  long. 

Paperwork,  in  the  opinion  of  many 
a  business  man,  may  account  for  a 
good  deal  of  the  paper  shortage.  It 
does  account  for  rising  costs  of  doing 
business,  on  which  there  seems  to  be 
no  ceiling. 

•  Construction  restrictions  are  to  con¬ 
tinue,  WPB  declared,  in  answer  to  the 
oft-asked  question  as  to  whether  some 
relaxation  might  come  with  allotment 
of  materials  for  civilian  use.  Not  only 
is  new  construction  to  be  scrutinized 
criticallv  for  essentiality,  but  a  review 
of  facilities  still  unfinished  will  be 
made  to  withdraw  approval  or  stop 
construction  if  found  to  be  currently 
nonessential.  The  reason  is  to  release 
both  manpower  and  materials  from 
construction  for  diversion  to  actual 
war  production. 

•  Armored  cable,  or  BX,  may  be 
made  again.  L-165,  prohibiting  its 
manufacture  has  been  revoked.  Sept. 
18,  and  several  manufacturers  have 
announced  resumption  of  manufacture. 
It  is  still  a  controlled  material,  the 
same  as  wire. 

•  Conduit,  metallic  tubing  and  race¬ 
ways,  under  amended  L-225,  Oct  1, 
may  only  be  furnished  by  distributors 
or  manufacturers  now  on  orders  rated 
AA-5  or  better.  Either  the  thinwall 
or  conduit  may  be  used  to  suspend  an 
industrial  lighting  fixture — ^but  not  a 
commercial  one. 


•  Wholesale  and  retail  trade  division 
has  had  established  for  it  by  Office 
of  Civilian  Requirement  a  maintenance 
and  construction  section,  whose  pur¬ 
pose  is  to  handle  problems  relating 
to  maintenance,  repair,  supplies,  equip¬ 
ment  and  construction  requirements  of 
such  businesses. 

•  Quotas  for  maintenance,  repairs 
and  operating  supplies  made  up  by 
manufacturers  under  CMP-5  may  ex¬ 
clude  cost  of  labor  involved.  A  new 
Direction  No.  13,  CMP-5,  also  re¬ 
quires  that  records  of  MRO  computa¬ 
tions  and  purchases  must  be  kept  for 
at  least  two  years. 

^WPB’s  Component  Scheduling  Plan 
has  been  put  on  a  mandatory  basis. 
Virtually  all  equipment  used  in  gen¬ 
erating  or  substations  and  much  trans¬ 
mission  and  distribution  equipment  is 
eligible  for  production  under  “frozen 
schedules”  which  are  proof  against  in¬ 
terference  by  any  other  program,  di¬ 
rective,  urgency  preference  rating  or 
other  device. 

•  U-1  order  has  been  amended  by 
Office  of  War  Utilities  to  provide  lower 
ratings  for  purchases  of  material  for 
extensions  to  consumers,  in  conformity 
with  other  construction  ratings.  There 
are  a  number  of  other  changes  in  de¬ 
tail  which  will  bear  close  reading  by 
utilities. 

•  Certain  cities  or  areas  have  been 
placed  on  a  preferred  list  in  which 
public  utilities  are  authorized  to  ex¬ 
tend  facilities  because  of  a  critical 
housing  situation.  The  procedure  may 
speed  up  the  granting  of  applications 
for  service  where  materials  are  re¬ 
quired.  The  preference  areas  are  41 
in  number,  in  17  states  and  Alaska. 
In  California,  for  instance,  Fontana, 
Fresno  and  Sacramento  are  such  areas. 

•  Distributors,  placing  rated  orders 
with  manufacturers  that  call  for  direct 
delivery  to  the  customer,  must  identify 
such  orders  with  the  customer’s  allot¬ 
ment  number,  if  any,  under  Direction 
4,  CMP-3,  Oct.  11. 

•  A  legal  interpretation  from  WPB 
in  regard  to  repair  parts  under  CMP-3 
states,  “In  some  cases  a  repair  shop 
has  the  repair  parts  necessary  for 
making  a  minor  repair  but  is  unable 
to  furnish  the  labor.  The  sale  of  a 
minor  repair  part  under  these  circum¬ 
stances  may  be  treated  as  a  repair 
shop  service  within  the  authorized  pro¬ 
duction  schedule  of  a  repair  shop.” 
The  CMP  rating  of  that  shop  may  be 
use  to  obtain  parts  or  replace  them 
under  such  conditions. 

•  Selection  of  price  regulation  a  serv¬ 
ice  shop  prefers  to  work  under,  where 


it  is  subject  to  two  or  more  regulations 
(such  as  MPR-136,  MPR-165,  MPR.  ■ 
251)  is  now  provided  by  SO-76,  Oct. 
13,  issued  by  OPA.  The  various  or¬ 
ders  should  be  examined  in  view  of 
the  business  and  selection  made  of  that 
most  favorable.  Anyone  wishing  au¬ 
thority  to  do  so  must  file  an  applica¬ 
tion  with  OPA  at  Washington.  Par¬ 
ticulars  may  be  obtained  from  the 
nearest  OPA  office. 

•  Stove  rationing  is  covered  simply 
and  understandingly  in  Retailers  Bul¬ 
letin  No.  42,  of  OPA,  just  issued  by 
OWI.  Quantities  are  available  for 
distribution  to  dealers. 

•  Radio  tubes,  half  a  million  of  them, 
were  rescued  from  storage  for  export 
and  are  released  for  civilian  sale.  TTiey 
were  held  by  Phillips  Export  Corp„ 
P.  O.  Box  69,  Grand  Central  Annex. 
New  York,  which  is  now  authorized  to 
sell  them  under  L-265. 

•  More  ice  boxes  are  authorized  by 
WPB;  230,000  for  the  fourth  quarter 
of  1943,  but  limits  are  placed  on  those 
that  may  be  made  in  labor  shortage 
areas. 

•  Some  photoflash  and  photoflood 
lamps  for  civilians  were  released  from 
restrictions  requiring  preference  rat¬ 
ings,  Oct.  7.  Simplification  of  L-28 
and  easing  up  on  manufacturers  allow 
some  such  lamps  for  civilians.  A  con¬ 
tributing  factor  is  the  restraint  put  on 
camera  fans  by  the  limitation  on  man¬ 
ufacture  on  films  and  supplies. 

•  Freon  refrigerant,  short  for  some 
months,  may  be  a  bit  more  ample  next 
year  with  the  completion  of  a  new 
plant  in  February. 

•  Products  and  Priorities  is  a  new 
publication,  issued  every  four  weeks, 
to  aid  business  men  and  government 
officials  in  obtaining  information  on 
all  products,  materials  and  service 
handled  by  WPB.  It  is  obtainable  at 
a  yearly  subscription  of  $2.00,  will  re¬ 
place  publications  formerly  sent  free. 

^  An  award  for  such  plants  or  com¬ 
panies  as  have  developed  superior 
safeguards  against  fire,  sabotage,  acci¬ 
dents  or  possible  air  attack  is  now  be¬ 
ing  made  by  the  Office  of  Civilian  De¬ 
fense.  Particulars  are  available  from 
OCD  regional  offices  or  from  Wash¬ 
ington. 

•  4S-Hour  week  will  become  manda¬ 
tory  in  all  Group  1,  (acute  shortage) 
areas  by  Nov.  15,  the  War  Manpower 
Commission  has  ruled.  Consideration 
is  being  given  to  forcing  a  48-hour 
week  in  Group  2  areas,  those  in  which 
an  acute  labor  shortage  may  develop 
within  six  months.  The  long  week  has 
only  been  installed  in  40  of  70  a'’Ute- 
shortage  areas  so  far. 
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War's  Lessons  in  Heavy-Duty  Cooking 


HEAVY-DUTY  or  commercial 
electric  cooking  and  baking 
has  received  a  tremendous  impetus 
from  this  war.  Battleships,  trans¬ 
ports,  merchant  ships  in  increasing 
numbers  are  equipped  with  electric 
ranges,  ovens,  fryers,  toasters,  and 
mixing  equipment,  as  well  as  elec¬ 
tric  refrigeration.  Huge  Army  and 
Navy  camps,  hospitals,  and  bases 
are  being  equipped  with  electric 
kitchens  and  bakeries.  Air  transport 
planes,  when  made  again,  will  be 
electrically  equipped  for  greater 
safety. 

All  of  this  means  a  widening  of 
experience  with  electrical  equip¬ 
ment,  the  training  of  a  new  genera¬ 
tion  of  chefs  and  cooks  who  will 


prefer  the  electric  kitchens  they 
have  worked  in  to  all  others.  The 
advantages  which  make  electric 
equipment  the  preferred  for  home, 
because  of  cleanliness,  safety,  accu¬ 
racy,  control,  healthfulness,  pleas¬ 
ure  to  work  near,  are  being  appre¬ 
ciated  by  an  increasing  staff  of 
Army  and  Navy  cooks. 

While  all  of  such  equipment  now 
is  available  only  to  the  military, 
except  in  extreme  cases  of  emer¬ 
gency  replacement,  this  Army  and 
Navy  experience  with  electrical 
equipment  is  building  a  future  mar¬ 
ket.  The  way  in  which  previously 
sold  electrical  equipment  is  stand¬ 
ing  up  during  these  times  of  long- 
hour  operation  and  heavier  de¬ 


mand,  is  creating  a  strong  back¬ 
ground  of  favor  for  the  all-electric 
way  in  the  future. 

It  is  not  too  early  to  begin  plans 
to  follow  up  on  this  impetus  when 
the  war  is  over.  The  re-equipping 
of  restaurants,  hotels  and  plant  cafe¬ 
terias  with  more  modern  equipment 
should  make  a  sizable  contribu¬ 
tion  to  the  re-employment  program 
of  manufacturer,  utility,  dealer  and 
user.  There  will  be  improvements, 
particularly  in  automatic  controls 
and  other  desirable  attributes  in 
the  models  of  the  future.  But  the 
training  of  sales  personnel  never¬ 
theless  should  be  basic  and  practi¬ 
cal.  The  promising  market  will  be 
better  cultivated  in  that  way. 


•I 


Electric  Kitchens  Feed  Army  Hospital 


Exemplifying  the  principle 

that  the  best  care  be  given 
America’s  war-wounded,  is  the 
extent  to  which  electricity  is  being 
used  at  the  large,  permanent,  Bushnell 
General  Hospital  of  the  U.  S.  Army  at 
Brigham  City,  Utah.  Particularly  is 
this  so  in  the  food  preparation  and 
handling  for  its  2,000  patients  and  ap¬ 
proximately  1,200  staff  members. 

About  half  of  its  3,301-kw.  total 
connected  load  is  used  in  cooking, 
food  preparation  and  storage.  There 


are  four  large  mess  halls.  The  largest 
of  these  feeds  1,500  ambulatory  pa¬ 
tients  at  each  mess.  The  hospital  de¬ 
tachment  mess  has  a  capacity  of  1,400. 
There  is  a  separate  oflScer’s  mess.  Be¬ 
side  these  large  mess  halls,  each  ward 
has  a  separate  diet  kitchen  for  bed 
patients  in  that  ward. 

Scale  of  food  preparation  at  Bush¬ 
nell  Hospital  can  be  appreciated  from 
a  description  of  the  electrical  equip¬ 
ment  in  the  main  ambulatory  patients’ 
mess  hall.  In  this  kitchen  alone  there 


are  14  Hotpoint-Edison  10.5-kw.  res¬ 
taurant  and  commercial  type  ranges, 
each  with  three  plates  and  oven.  They 
are  placed  in  two  rows  of  seven,  back 
to  back.  Aside  from  these,  are  three 
diet  ranges  for  preparation  of  special 
diets.  Likewise,  there  are  two  large 
grills  for  broiling  in  the  diet  kitchen 
and  two  in  the  main  kitchen.  There 
are  also  two  deep-fat  fryers.  Dish¬ 
washers  are  also  powered  electrically. 

The  oven  capacity  of  these  ranges 
can  be  appreciated  when  it  is  common 


Ij  A  separate  electric  bakery  with  four  ovens  serves  the  hos-  Fourteen  electric  ranges  in  this  one  main  kitchen  prepare 

I  pital  with  all  bread,  cakes  and  pastries  required  daily  food  for  1,500  ambulatory  patients  at  each  mealtime 
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Design  of  the  buildings  vas  by 
architects  Hodgson,  Ashton,  and 
Evans;  general  construction  by  the 
Cahill  Construction  Co.,  electrical  in¬ 
stallation  was  by  the  Ogden  Cache 
Electric  Co.  L.  Gowan,  Utah  Power  & 
Light  illuminating  engineer,  assi.iied  in 
the  electrical  design.  Major  E.  Luder. 
U.  S.  Engineers,  is  the  post  engineer 
in  charge. 

Power  is  supplied  through  a  joint 
arrangement  with  Brigham  City,  Utah, 
and  the  Utah  Power  &  Light  Co.  Tie-in 
arrangement  was  worked  out  to  insure 
continuity  of  service. 

Manufacturer  Speaks 

Forsees  preference  for  the 
electric  cooking  equipment 

As  far  as  heavy-duty  equipment  is 
concerned  we  have  been  active  but  not 
very  inventive.  The  major  portion  of 
our  heavy-duty  business  has  been  with 
the  Army  and  Navy  whose  specifica¬ 
tions  are  very  detailed.  They  do  not 
allow  for  much  change  from  the  old 
style  of  manufacture. 

We  have  not  found  that  there  have 
been  any  unusual  voltages  and  fre- 
(juencies  required.  The  one  exception 
might  be  the  440-volt  equipment  that 
we  have  manufactured  for  various 
ships.  This  is  440-volt  a-c  and  we  were 
quite  a  long  time  developing  switch¬ 
ing  equipment  that  would  meet  the 
Navy  requirements. 

Otherwise  we  are  running  up  against 
regular  standard  voltages,  both  in  the 
marine  and  commercial  fields.  One 
quite  interesting  factor  is  the  increase 
of  electric  cooking  in  Army  and  Navy 
projects.  1  look  to  the  time  when  all 
vessels  will  have  electric  ranges. 

There  have  been  a  good  many  oil 
ranges  used  aboard  ship  but  after  a 
cook  does  a  little  work  on  an  electric 
range  at  sea,  he  does  not  like  the  oil 
range  any  more.  There  are  the  same 
arguments  for  electric  cooking  aboard 
ship  that  there  are  for  use  in  the 
home — cleanliness,  cool  cooking,  etc. 

One  thing  that  comes  to  mind  is  that 
this  heavy-duty  equipment  in  the  Army 
camps  gets  rougher  usage  than  in  civil 
use.  We  have  to  build  a  product  that 
will  stand  up  under  such  use  as  start¬ 
ing  the  range  at  four  o’clock  in  the 
morning  and  continuing  it  all  dav.  un¬ 
til  after  supper  at  night  arouiul  half 
past  seven.  This  sort  of  abuse  i"^  hell 
on  switches,  wiring  and  units,  hut 
many  of  our  ranges  get  just  thi^  type 
of  use. 

We  feel  that  we  are  in  this  heavy- 
duty  business  to  stay  and  we  are  look¬ 
ing  for  big  things  from  the  West  Coast 
after  the  war  is  over. — Gerald  /.  'dett. 
Vice-President,  Electromaster,  h  . 


for  725  lb.  of  pork  to  be  roasted  in 
them  for  one  dinner.  Other  electric 
equipment  in  the  main  kitchen  in¬ 
cludes  2  Hobart  electric  mixers,  .5  ice¬ 
cream  freezer  cabinets.  2  large  juice 
extractors.  In  an  adjacent  butcher 
shop  are  located  an  electric  meat  band¬ 
saw,  and  because  this  is  convenient 
to  the  refrigerator  boxes,  two  potato 
peelers,  a  meat-slicing  machine,  vege¬ 
table  grinders  and  meat  grinders. 

Above  the  main  bank  of  ranges  is 
a  large  ventilating  hood  equipped  with 
exhaust  blowers. 

A  separate  bake  shop,  which  even¬ 
tually  will  make  all  the  bread  on  the 
post,  is  equipped  with  two  Hotpoint- 
Edison  three-deck  ovens  of  6  kw.  each. 
Another  oven  is  to  be  installed  later. 
1'wo  large  mixers  and  a  small  refrig¬ 
erator  are  provided  for  this  shop. 

The  main  refrigerators  are  walk-in 
boxes,  one  for  the  kitchen  and  another 
of  similar  size  for  the  butcher  shop. 
Electric  service  for  the  kitchen  takes 
a  400-amp.  main  switch,  and  for  the 
refrigerator  group  in  the  butcher  shop 
a  600-amp.  switch.  Adjacent  to  the 
main  kitchen  is  an  ice  plant,  contain¬ 
ing  a  Frick  3.6-ton  ice  machine  driven 
by  a  20-hp.  Westinghouse  motor. 

The  detachment  mess,  in  a  separate 
building,  contains  two  walk-in  boxes 
with  Carrier  ice  machines  and  2-hp. 
compressors.  There  are  8  Hotpoint- 
Edison  commercial  ranges,  2  deep-fat 
fryers.  4  ice  cream  cabinets.  2  Cham¬ 
pion  mixers.  2  electric  dishwashers, 
and  in  its  separate  butcher  shop,  8 
potato  peelers,  a  meat  sheer,  and  a 
grinder  and  chopjjer,  powered  by  I/4- 
hp.  motors. 

The  ward  kitchens  each  contain  a 
domestic  type  of  Hotpoint  electric 
range  and  an  electric  refrigerator. 
There  are  38  of  these  wards,  each  so 
equipped.  To  bring  warm  food  to  bed 
stations,  there  are  four  electrically 
heated  food  carts  equipped  with  a  long 
cord  for  attachment  to  nearby  con¬ 
venience  outlets. 

Apart  from  the  cooking  require¬ 
ments,  electricity  is  being  used  exten¬ 
sively,  not  only  for  lighting  but  in 
therapy.  A  deep  therapy  electrical  ma¬ 
chine  is  being  installed,  and  there  are 
five  X-ray  machines  of  the  type  used 
for  chest  and  fluoroscopic  examina¬ 
tion.  Beside  these,  there  are  several 
portable  X-ray  machines  which  can  be 
taken  wherever  required. 

In  some  of  the  therapy  rooms  in 
which  warm  water  baths  are  provided 
for  the  treatments,  electric  motor  agi¬ 
tators  are  used  to  keep  the  water  in 
motion. 

All  operating  rooms  are  equipped 
with  a  skylight  type  of  Holophane 
operating  room  lighting  lens  unit,  and 
auxiliary  lighting,  and  other  electri¬ 
cal  equipment  common  to  operating 


Agitators  are  used  in  numerous  water 
therapy  tubs  and  tanks  to  circulate  the 
hot  water  constantly  for  treatment 


rooms.  Vapor  and  explosion  prooi  fit¬ 
tings  are  provided  in  these  areas. 
Standby  power  is  available  to  the  op¬ 
erating  rooms  through  a  separate  gas- 
engine  driven  auxiliary  generating  set. 

Mechanical  cooling  is  being  fur¬ 
nished  to  the  operating  rooms,  and  to 
eight  neuro-psychiatric  buildings.  The 
ward  buildings  and  mess  halls,  as  well 
as  the  clinics,  are  cooled  through  eva¬ 
porative  cooling. 

Total  connected  load  is  about  3,301 
kw.  with  an  average  consumption  rang¬ 
ing  from  175,000  kwh.  to  275,000  kwh. 
per  month.  Of  this,  the  cooking  load 
is  1.254  kw.  The  total  power  load  is 
1,555,  connected,  exclusive  of  165.5  in 
motors.  There  are  4.2  kw.  of  street 
lighting,  11  kw'.  protective  lighting  and 
1,570  kw.  miscellaneous  electric  light¬ 
ing  load.  The  power  load  includes  a 
lOO-hp.  and  a  75-hp.  motor  for  the 
water  pumps  which  draw  water  from 
a  16-in.  well.  There  are  also  a  sewage 
disposal  plant  and  miscellaneous  shops 
and  service  departments,  using  small 
amounts  of  electricity. 

Five  X-ray  machines  for  chest  and 
fluoroscopic  examination  and  numer¬ 
ous  portable  sets  are  available  too 
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Make  it  Last 

Simple  instructions  to 
give  present  users 

Jack  Dugan 

Puqet  Sound  Power  &  Light  Co. 

ONE  of  the  most  important  sub¬ 
jects  in  connection  with  the 
food  serving  industry  today  is 
the  maintenance  and  rehabilitation  of 
rooking  and  baking  equipment.  This 
not  only  includes  the  mess  halls  and 
galleys  of  the  armed  forces  and  some 
of  the  large  industrial  cafeterias,  hut 
also  the  neighborhood  bakery  or  small 
lunch  counter  that  may  he  feeding  war 
workers. 

There  is  not  a  man,  woman  or  child 
who  has  not  heard  on  the  radio  or 
read  in  the  newspapers  or  general 
magazines  about  the  nutrition  stand¬ 
ards  that  have  been  adopted  by  the 
government  as  one  of  the  weapons  by 
which  we  are  going  to  win  the  war. 

In  addition  to  the  armed  forces  that 
have  to  be  fed  there  are  thousands  of 
war  workers  who  are  absolutely  de- 
jHiident  on  food-serving  establish- 
iiKiits  for  their  meals.  This  is  also 
true  of  the  armed  forces  when  not  on 
aitive  duty. 

To  fight  and  work  well  they  must  be 
f'd  well.  Not  only  plenty  of  food,  but 
the  right  kinds  of  food;  well-balanced 
mtMius  with  all  of  the  proteins,  vita¬ 
mins  and  minerals  needed  for  health 
ami  sustained  effort. 

To  produce  this  important  food, 
"IM'rators  must  keep  their  cooking  and 
I'akiiig  equipment  in  the  best  condi- 
ti  n  possible  to  keep  it  going  for  the 
duration.  As  the  first  step  in  this  di- 
food  service  operators  need 
1"  make  their  kitchen  help  realize  that 
!ht‘\  can  shorten  the  war  by  being 
lareful  with  the  operation  of  electric 
range,  fry  kettle,  bake  oven,  in  fact 
all  electrical  equipment  in  the  kitchen 
"r  bake  shop,  thus  lengthening  its  life. 
Shortage  of  skilled  help  has  forced 
perators  to  seek  new  and  inexperi- 
fncpfi  help.  These  people  must  be 
Irained  in  the  proper  operation  of  the 
ni'ctrif.'il  equipment  in  order  to  keep 
't  in  workable  order. 

In  addition  to  tbe  human  element 
ilifif  are  two  other  principal  factors 
''hidi  concern  the  longevity  of  heavy- 
duty  cooking  equipment.  They  are: 
Koper  and  regular  appliance  inspec¬ 
tion  and  complete  and  periodic  appli- 
-ii'f  cleaning. 

bup  to  the  influx  of  war  workers  to 
"ar  production  areas,  food-serving  es¬ 
tablishments  that  can  get  food  supplies 
Slid  help  are  operating  their  kitchens 
t'^  full  capacity.  In  many  instances 
^iti  b'  i  equipment  is  called  upon  to 


Ft.  Lawton  casual  center  feeds  thou¬ 
sands  who  pass  through  daily  from 
electric  kitchens  like  these.  Maj.  D.  M. 
Hughes,  post  mess  supervisor,  right 

do  three  times  the  work  it  performed 
in  prewar  days.  Therefore,  those  in 
charge  are  more  than  anxious  to  learn 
how  they  can  conserve  equipment  and 
repair  parts.  Conservation  today  is  an 
emergency  expedient.  It  does  not 
represent  a  trend  toward  reduced  qual¬ 
ity  of  food  or  service. 

Real  danger,  that  over  a  period  of 
time,  essential  equipment,  without 
proper  maintenance,  may  wear  beyond 
repair,  should  be  made  known  to  the 
proper  authorities.  Because  wartime 
restrictions  and  procurement  make  it 
impossible  for  food  service  operators, 
other  than  the  armed  forces  and  some 
war  plant  cafeterias,  to  secure  new 
electrical  kitchen  equipment  at  the 
present  time,  it  is  doubly  important 
to  keep  the  present  equipment  func¬ 
tioning  as  long  as  possible. 

What  can  operators  do  to  keep  their 
present  equipment  in  good  condition 
in  order  to  reduce  the  possibility  of 
necessary  replacements? 

For  efficient  operation  and  long  life, 
beavy-duty  electrical  cooking  and  bak¬ 
ing  equipment,  like  other  apparatus, 
must  be  kept  clean.  Grease  or  dirt 
must  not  be  allowed  to  accumulate 

PSP&L  commercial  ufilization  men  re¬ 
ceive  actual  cooking  training  In  a 
restaurant  kitchen.  Ted  Bakeman 
and  Jack  Dugan,  extreme  left  below 


over  the  outside  or  on  the  inside  of 
the  equipment.  Grease  allowed  to  ac¬ 
cumulate  will  hold  dust  and  dirt, 
which  will  clog  terminals,  contactors 
and  automatic  temperature  controls. 

Nothing  is  as  penetrating  or  corro¬ 
sive  as  grease.  An  accumulation  of 
grease  will  gradually  work  its  way  into 
electrical  parts,  causing  rotting  of  in¬ 
sulating  materials,  deterioration  of 
switch  parts,  inaccuracy  of  automatic 
temperature  controls  and,  where  the 
grease  is  carbonized  by  heat,  it  is 
likely  to  cause  short  circuits  and  con¬ 
sequent  burnouts.  Over  65%  of 
troubles  with  heavy-duty  electrical 
kitchen  equipment  of  all  makes  comes 
from  a  single  source — neglect  to  keep 
the  appliance  clean. 

All  electrical  kitchen  equipment 
should  be  inspected  weekly  to  make 
sure  it  is  in  first-class  condition.  This 
inspection  should  include: 

1.  Keeping  the  appliances  clean 
and  sanitary. 

2.  Testing  the  heating  elements  by 
turning  the  switches  to  high  heat  and 
leaving  them  there  for  a  few  minutes 
to  determine  if  they  are  heating  up  to 
full  efficiency. 

Locating  trouble  when  apparatus 
does  not  heat  properly.  Trouble  may 
be  traced  to  one  of  the  following 
sources : 

1.  Blown  fuse. 

2.  Defective  switch. 

3.  Open  circuited  or  grounded 
heating  unit. 

4.  Open'  circuited  or  grounded 
wiring. 

5.  Low  or  fluctuating  line  voltage. 


6.  Wrong  connection  in  the  wiring 
of  the  electric  circuits. 

Rehabilitation  of  Electric  Cooking 
and  Baking  Equipment:  The  need  for 
rehabilitated  equipment  is  greater  to¬ 
day  than  at  any  time  during  the  exis¬ 
tence  of  heavy-duty  cooking  and  bak¬ 
ing. 

When  new  appliances  cannot  be  ob¬ 
tained,  the  problem,  in  many  instances, 
can  be  solved  by  the  installation  of  re¬ 
habilitated  equipment.  The  most  im¬ 
portant  factor  in  connection  with  the 
rehabilitation  of  used  equipment  is  to 
determine  whether  or  not  the  equip¬ 
ment  is  beyond  repair. 

Since  there  is  an  urgent  need  for  it, 
every  available,  used  heavy-duty  cook¬ 
ing  or  baking  appliance,  whether  it  be 
stored  in  a  warehouse  or  lying  idle  in 
a  kitchen  that  has  been  discontinued, 
should  be  inspected  and,  if  found  that 
it  can  be  put  in  workable  order,  should 
be  brought  to  the  attention  of  a  dealer 
or  prospective  buyer. 

It  has  been  proved  that  proper  care 
and  manipulation  is  of  vital  impor¬ 
tance  in  the  maintenance  of  kitchen 
equipment  and  will  insure  long,  con¬ 
tinuous  and  efficient  operation. 


15  Questions 


Jack  Dagan 


Kitchen  engineering  covers 
not  only  organization  of  the 
kitchen  into  efficient  operating 
departments  but,  in  addition,  concerns 
itself  with  various  phases  of  architec¬ 
tural,  mechanical,  electrical,  refriger¬ 
ating  and  ventilating  engineering. 

Power  company  representatives 
should  not  attempt  to  lay  out  elabor¬ 
ate  kitchens.  They  should  work  with 
hotel  and  restaurant  supply  company 
kitchen  engineers  on  jobs  of  this  kind. 
Most  hotel  and  restaurant  supply  com- 


Careful  planning  for  particular  needs  resulted  in  many  rearrangements  of  parti, 
tions  and  equipment  at  Swedish  Hospital,  Seattle,  when  modernized  recMIv 


panics  have  a  kitchen  planning  service 
and  utility  men  should  take  advantage 
of  this  service.  They  should  become 
familiar  with  all  the  fundamentals  of 
food  service  planning  and  encourage 
cooperation  among  architects,  food 
service  department  executives,  kitchen 
engineers  and  equipment  dealers. 

■  In  order  to  prepare  a  kitchen  layout 
comprehensively,  certain  preliminary 
information  must  be  had.  The  archi¬ 
tect’s  drawing  of  the  space  available  is 
essential.  Below  are  listed  the  most 
important  questions  which  should  be 
answered  before  a  kitchen  layout  can 
be  started. 

1.  What  kind  of  institution  does  the  kitchen 
serve  (hotel,  cafeteria,  hospital,  etc.)? 
If  possible,  give  the  complete  food  serv¬ 
ice  policy  of  the  institution. 

2.  What  is  the  maximum  number  of  meals 
to  be  served  at  one  time? 

3.  Are  three  meals  per  day  served? 

4.  What  is  the  average  number  of  meals 
served  per  day? 

5  What  percentage  of  meals  are  a  la 
carte,  and  what  percentage  are  table 
d'hote? 

6.  Is  the  location  of  the  dining  room  shown 
on  the  sketch  being  submitted?  If  more 
than  one,  show  percentage  of  meals  in 
each. 


7.  Can  the  location  of  the  interior  walls  of 
the  kitchen  be  changed  to  suit  (ki 
layout? 

8.  Will  it  be  possible  to  change  the  loca¬ 
tion  of  the  windows  or  door  openings 
in  the  kitchen  to  suit  the  proper  ar¬ 
rangement  of  equipment? 

9.  Where  is  the  main  storeroom  with  re¬ 
spect  to  the  kitchen?  Show  the  entrance 
to  the  kitchen  from  this  storeroom  on 
the  sketch  submitted. 

10.  Must  the  dishwashing  machinery  be  put 
in  the  kitchen  proper? 

11.  Are  the  large  storage  refrigerators  to 
be  included  in  the  kitchen? 

12.  Is  live  steam  available  the  year  around 
for  heating  steam  jacketed  kettles,  pres¬ 
sure  cookers,  etc.? 

13.  Is  the  bakery  to  be  included  in  thi 
layout? 

14.  How  much  bread,  pastry,  etc.,  is  to  ba 
baked  in  the  bakery? 

15.  List  any  peculiarities  which  may  apply 
to  this  particular  layout. 


Food  is  a  production  problem 
kitchens  must  be  factories  in  (  \ir 


sense  of  the  word.  They  receive  r 
materials  and  through  various  pi 
esses  produce  a  finished  prntlu 
Therefore,  proper  planning  is  iif 
sary  for  efficient  operation  and  1 


costs. 


A  low-range  hood  keeps  ceilings  free  for  good  H? 
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Placing  of  each  unit  of  equipment  was  planned  here 


t 
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Public  Response  Too  Slow 

Test  of  War  Stamp  trade  plan  in  Sacramento 
disappointing  despite  heavy  promotion  by  all 


Although  dealers  entered  into 
.  the  program  enthusiastically,  the 
ngible  results  obtained  from  the  test 
ampaign  in  Sacramento  to  have  cus- 
omers  “swap”  their  old  appliances  for 
ar  Stamps,  were  far  below  the  expec- 
ations  of  Pacific  Gas  and  Electric  Co., 
wording  to  E.  W.  Florence,  division 
iianager. 

“We  do  not  have  complete  data  on 
p  cost  of  promotion  in  the  division,” 
aid  Florence,  “However,  it  would  ap- 
ar  that  the  over-all  cost  was  out  of 
Jiroportion  to  the  value  of  the  201  ap- 
lianres  sold  to  dealers  by  the  public.” 
Purpose  of  the  program  was  to  re- 
t(ire  to  service  small  appliances  not 
use,  either  because  they  needed  re- 
air  or  were  no  longer  useful  to  those 
ho  owned  them.  It  was  also  hoped 
I  aid  the  repair  and  appliance  dealers 
\  giving  them  merchandise  on  which 
fair  profit  might  be  realized.  The 
iiMic  was  to  be  helped  to  get  appli- 
liii  i  s  desperately  needed.  With  a  tie- 
I  on  the  sale  of  War  Stamps  a  dual 
latriotic  motive  was  introduced. 

The  plan  was  well  organized  by  the 
*acific  Gas  and  Electric  Co.’s  sales 
ipartment  and  publicity  department, 
•palors  were  called  together  in  a  meet- 
lig  at  which  25  attended  and  agreed 
l»nn  the  principles  and  rules  for  the 
ampaign.  Twenty-three  Sacramento 
tiires  participated.  They  were  so  lo- 
ated  geographically  that  every  section 
|f  the  area  included  in  the  plan  was 
'r\((l  by  at  least  one  dealer  and  the 
■ipulation  covered  w'as  about  150,000. 
The  utility  carried  three  large  news- 
aper  ads  in  each  of  three  daily  news- 
pers  giving  the  names  and  addresses 
participating  dealers.  In  addition, 
.000  mailing  pieces  carrying  these 
were  mailed  to  Sacramento 
tomers  with  company  bills.  An 
Iditional  5,000  were  given  to  dealers 
r  distribution.  Window  banners, 
unter  cards,  a  supporting  window 
iplay  at  the  PG  and  E  office  and  ac- 
itv  by  company  field  men  were 
irther  support. 

Dealer  participation  included  180 
t  announcements,  90  of  which  w'ere 
id  by  the  dealers  and  90  donated  by 
tion  KFBK  as  a  public  service, 
rger  dealers  also  ran  advertising  and 
ced  placards  in  different  depart- 
nts  and  in  elevators.  Employee 
pefitigs  were  held  in  large  stores. 
I*  were  window  displays  by  all 
>d  li^Walf't  having  windows. 
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Considering  this  wealth  of  promo¬ 
tion,  it  was  disappointing  to  receive 
only  201  appliances  to  be  paid  for  in 
War  Stamps.  Many  more  were  offered 
for  sale  but  they  were  beyond  repair 
or  were  of  the  junk  or  valueless  variety 
and  refused  by  the  dealers.  The  aver¬ 
age  buying  price  was  approximately 
$1.50  in  War  Stamps. 

Of  the  total  of  201  taken  in,  124 
were  usable  as  turned  in,  77  needed 
repairs  and  79  were  resold  during  the 
campaign.  Typical  were  the  two  most 
numerous  items,  irons  and  toasters. 
There  were  69  irons,  45  of  which  were 
usable,  24  needing  repairs  and  31  were 
sold.  Forty-five  toasters  were  turned 
in,  30  of  which  were  usable,  15  needed 
repairs  and  24  were  sold. 

In  analyzing  the  reasons  for  the 
small  results,  it  was  felt  that  perhaps 

One  of  several  ads  used  in  campaign 


WORK  FOR  VICTORY 

CASH-IN 

YOUR  OLD 

ELECTRIC  tPPLUNCES 

lor  WAR  STAMPS^ 


ROAST  it 
SANDWICH  Ollll 
WAPPLi  IRON 
TOASTfR 
KITCHfN  MIXtR 
RIRCOlATOt 
VACUUM  Clf  ANiR 
RADIO 
NOT  RIATI 
HAND  IRON 
RORTAIll  HCATIR 
PAN 

*  it  * 


G««  'Ml  OM  of  rtic  (upbowdi  •nd  down  e# 
rh«  »Mm'  Aik  younHf  ahowi  mh  appimict  — 
will  I  realty  aced  rlM*—  or  had  I  bemt  kII  k 
now  whik  ibcrr'i  a  marlMt  for  uaed  apphaacca' 

Very  prababty  yoeH  Sad  ihai  caahiai  «  that 
oM  tiaad  tnm  or  vacuum  ckaacr  (m  SIkr  Stampa 
H  an  oaly  paoMtK  and  mighcy  hdplul  w  the 
aa^hboa  who  needi  your  appliance  —  km alao a 
timaty  and  paoSubla  aM>va  for  you.  The  paawm 
boom  ta  used  sppbanm  ia  due  eaiiwly  lo  rhe 
war  and  may  never  occur  afam  far  many  years. 

Make  a  aeardi  of  your  dielvet  and  ctoacn.  uami 
ihe  accompaayiBf  chcck-lia  as  a  fmde  Oar  dol¬ 
lar  a  rhe  advemaed  aunuaum,  but  doa'i  ler  ihi» 
dmourape  you  from  bnnftng  ia  lar|ef  appli- 
ancea  or  appliance*  of  later  viatafc  All  are 
needed,  and  your  dealer  wdl  (ladiy  pey  you  wher¬ 
ever  the  appliance  il  worth. 


TAM  YOUR  OlO  AmiAPKiS  TO  OM  OP  THtSI  DIALIRS  — TOMYI 


most  of  the  appliances  not  in  use  had 
previously  been  turned  in  during  scrap 
metals  drives.  Indeed  many  such  ap¬ 
pliances  had  been  salvaged  from  the 
scrap  drives  and  sold  to  used  appli¬ 
ance  dealers  for  redistribution.  It  was 
thought  possible  also  that  the  $1  mini¬ 
mum  was  overemphasized  and  that 
many  people  believed  it  to  be  the  of¬ 
fering  price.  Many  of  the  public  felt 
this  to  be  too  little  for  certain  appli¬ 
ances  for  which  they  had  paid  con¬ 
siderably  more.  Inertia,  it  was  also 
felt,  accounted  for  lack  of  response. 

Considering  that  only  8.75  appli¬ 
ances  were  turned  in  per  dealer  at  a 
promotional  cost  of  more  than  $5  per 
appliance,  results  were  considered  dis¬ 
appointing. 

Plan  to  Build 

Edison's  home  file  in 
active  demand  by  public 

Evidence  that  many  War  Bond 
purchases  are  being  earmarked 
for  new  homes  when  peace  comes  is 
found  in  returns  received  by  Southern 
California  Edison  Co.  from  a  small 
item  in  its  customer  paper.  Electrical 
Times.  The  item  offered  free  to  first 
comers  the  Edison  General  Electric 
home  planning  file,  an  attractive  and 
compact  method  of  preserving  clip¬ 
pings  and  other  data.  Five  hundred 
files  on  hand  would  not  cover  the  first 
mailing  and  an  additional  3,500  lasted 
only  a  short  time,  with  many  requests 
unfilled  because  the  supply  was  ex¬ 
hausted. 

These  4,000  home  planning  files  in 
the  hands  of  Edison  customers  were 
incT eased  to  5,300  through  Edison 
General  Electric  Appliance  Co.  adver¬ 
tising  in  national  magazines,  which 
brought  in  1,300  requests  from  Edison 
territory.  Plans  of  the  utility  to  pub¬ 
licize  the  offer  in  small  newspaper  ad¬ 
vertisements  were  dropjjed  when  it  was 
seen  that  demand  would  exceed  supply. 

With  the  names  and  addresses  of 
5,300  potential  home  builders  on  file, 
the  utility  organized  a  worthwhile 
service  for  these  customers — a  service 
which  they  themselves  had  indicated 
that  they  wanted.  The  building  indus¬ 
try — lumber  companies,  manufacturers 
of  building  materials  and  plumbing, 
plastics  and  other  supplies — was  given 
an  outline  of  what  the  company 
planned  to  do;  was  asked  to  cooperate. 

As  a  result  each  of  the  5,300  cus¬ 
tomers  w’ill  receive  every  six  weeks 
from  the  utility  a  folder  of  suggestions 
to  be  kept  in  the  home  planning  file. 
Floor  plans,  linoleum,  tile,  bathrooms, 
kitchens  are  some  of  the  subjects  to  be 
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Salesroom  Change 

UP&L  makes  customer  feel 
at  ease  at  first  contact 


of  the  l)enches  and  comfortaijle  chairs 
provided  there.  As  a  clerk  is  availabU 
to  take  up  the  matter,  the  hostcJ 
escorts  the  customer  to  that  clerk  an(! 
introduces  them,  asking  the  customer 
to  sit  down.  j 

Another  thing  done  to  op<*ii  up  tti»] 
department  to  the  public  has  been 
remove  the  backing  from  the  centci] 
show  windows,  giving  a  clear  \i,\ 
into  the  office  from  the  street.  Th,^ 
display  windows  are  now  used  largeb-: 
for  patriotic  displays,  urging  purdi^i  ’ 
of  War  Bonds,  enlistment  in  tld 
WAVES,  WAGS,  or  the  SPARS, 
the  giving  of  blood  to  the  Red  Crod 
Blood  Bank. 

The  kitchen  and  auditorium  down 
stairs  is  still  extensively  used  for  nii 
trition  classes  and  for  meetings  of  (  i\i( 
groups.  Part  of  the  downstairs  >pa(f 


wanted  all-electric  homes.  Apprecia-  the  same  in 
tion  of  the  company’s  thoughtfulness  pleasant  ser 
and  assistance  was  expressed  frequent-  tomers. 
ly,  as  was  the  appreciation  of  electric  Space  wa 
service.  One  woman  had  used  her  elec-  ing  departm 
trie  iron  for  30  years,  even  had  lent  it  of  the  large 
to  her  tenants,  without  its  requiring  to  it.  The 
repair;  she  reported  that  she  w'as  moved  up 
“keeping  her  fingers  crossed”  so  that  tjiey  are  no 
it  would  last  the  duration.  Repeated¬ 
ly,  customers  pronounced  themselves 
“cover  to  cover”  readers  of  Electrical 
Times  and  referred  to  the  helpfulness 
of  the  recipes  and  particularly  the 
hints  on  appliance  maintenance. 

Responding  to  the  friendly  interest 
evidenced  in  the  offer,  many  of  those 
writing  for  the  file  took  the  company 
in  on  their  private  lives.  One  told  of 
her  plans  to  marry  as  soon  as  “Bob 
finishes  his  training  next  year”;  an¬ 
other  wrote  that  she  was  a  bride;  a 
ihird  explained  that  she  had  been  col¬ 
lecting  ideas  for  her  home  since  1939 
when  building  plans  were  interrupted 
l>erause  her  Navy  husband  was  sent 
out  of  the  country.  Still  another  said 
that  she  .ind  her  husband  had  house 
plans  readv  to  submit  to  contracto-s 
when  the  emergency  was  declared,  and 
that  now'  the  arrival  of  another  child 
had  necessitated  changes  in  the  orig¬ 
inal  plans  and  they  w'ere  again  collect¬ 
ing  ideas.  A  husband  and  wife  listed 
of  the  ideas  they  had  gathered 


iidiisdniuii.  rv  Iiusiess  is  assigiieu  lu  forces  ot  two  more  Western  utiliti.- 
greet  each  person  coming  to  the  de-  according  to  Ashton  B.  Collitx 

partment  and.  if  it  is  necessarv  to  founder  of  the  Reddy  Kilowatt 

wait,  to  ask  him  to  sit  down  on  some  w’ho  has  been  making  a  Westtii 

tour.  These  are  British  Columbii 
Once  filled  with  merchandise  this  Electric  Railway  Co.,  Vancouver.  K 
area  now  sells  service  of  the  company  C..  and  (California  Oregon  Power  G 
to  new  applicants  or  complainants  Medford,  Ore. 


some 

and  which  they  thought  time  saving 
or  clever.  Another  couple  was  living 
in  a  garage  and  planning  the  future. 

And  so  the  letters  and  cards  came 
in.  An  invalid  w'ill  use  the  file  to  oc¬ 
cupy  lonelv  hours.  One  w'oman  will 
look  upon  it  as  a  birthday  present. 
A  mother,  whose  family  considers  her 
clippings  “waste  paper”,  will  be  glad 
to  have  a  place  to  keep  them  safe. 
Writer  after  writer  told  of  having  a 
lot  and  planning  on  War  Bond  sav¬ 
ings  to  build  a  house  on  it  after  the 
war.  But  regardless  of  the  })ersonal 
story,  all  of  the  5.300  genuinely  want 
new  homes  and  all  appreciate  the  fact 
that  the  utility  is  trying  to  help  them. 
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Preview  of  Things  to  Come 

League  managers  swap  low-down  on  present  activities 
and  peer  into  future  to  prepare  cooperative  plans 


For  down-to-earth  information 
and  experience,  seams  as  well  as 
surface,  get  a  group  of  working 
secretaries  and  managers  of -electrical 
leagues,  bureaus,  associations  together, 
let  them  get  confidential,  and  that  is  a 
meeting  of  the  International  Associa¬ 
tion  of  Electrical  Leagues.  Two  West¬ 
erners  keenly  interested  in  what  other 
regions  are  doing  and  thinking  and 
what  results,  good  or  bad,  have  come 
from  promotional  efforts,  attended  the 
Cincinnati  conference  of  lAEL,  last 
month.  They  were  Victor  H.  Hartley, 
managing  director.  Pacific  Coast  Elec¬ 
trical  Assn,  and  J.  Clark  Chamberlain, 
manager.  Bureau  of  Radio  &  Electrical 
Appliances  of  San  Diego  County.  Both 
made  a  comprehensive  report  on  their 
observations  and  findings  to  those  who 
had  sent  them.  From  these  reports  the 
following  pertinent  and  briefed  items 
are  passed  on  to  Electrical  West 
readers  to  whom  these  data  are  sig¬ 
nificant. 

•  Electric  irons  may  be  the  first  ci¬ 
vilian  appliance  made,  and  early  next 
year.  Automatics  wdll  be  emphasized, 
and  no  priority  will  be  required  to 
purchase.  Old  irons  may  he  required 
turned  in  for  replacements. 

•  Washing  machines  may  come  next, 
after  the  middle  of  the  year.  No 
skimped  “victory”  models  are  in  pros¬ 
pect.  Regular  manufacturers  will 
make  their  own  models. 

•  Refrigerator  need  is  recognized,  but 
no  manufacture  is  likely  until  Ger¬ 
many  is  whipped.  Same  goes  for  elec¬ 
tric  ranges,  although  gas  ranges  of 
larger  size  may  be  authorized  if  they 
can  be  made  with  no  more  metal. 

®  Employee  discount  buying  by  large 
concerns  is  prohibited  now  in  six 
states  which  have  passed  “trade  di¬ 
version  laws”.  They  prohibit  an  em¬ 
ployer  from  selling  to  his  employee 
any  merchandise  not  regularly  handled 
or  produced  by  that  employer.  Pur¬ 
chasing  agents  are  reportedly  for  it. 
since  the  practice  has  been  a  headache 
lor  them. 

*  Trading  post  and  swap-appliances- 
for-war-stamps  programs,  initiated  by 
Proctor,  and  carried  on  in  several 
[daces,  are  variously  successful  depend¬ 
ing  upon  dealers  paying  fair  prices 
lor  old  appliances  and  reselling  them 
reasonable  prices.  Where  voung- 


sters  were  recruited  to  scout  out  used 
appliances  more  were  secured.  They 
competed  for  prizes  for  the  most 
brought  in.  Unrepairable  appliances 
taken  in  provide  a  source  of  parts. 
The  cost  of  promotion  runs  high. 

•  Manpower  for  repair  ^rvice  is  like¬ 
ly  to  be  even  scarcer,  although  manu¬ 
facturers  are  w'orking  with  WBP-Ci- 
vilian  Requirements,  to  bring  back  re¬ 
frigerator  service  men  from  other  em¬ 
ployment.  Latest  draft  regulations 
may  take  50^^  of  present  repair  men. 
Training  courses  in  various  places 
have  trained  many  but  resulted  in  the 
hiring  of  relatively  few,  the  war  in¬ 
dustries  getting  them,  at  higher  pay. 

•  ^‘Better  C.are — Less  Repair’*  is  to  be 
the  big  campaign  of  the  Edison  Elec¬ 
tric  Institute.  Material  for  it  will  be 
ready  in  November;  the  drive  to  start 
in  January.  It  has  a  plan  book,  a 
folder  to  the  industry,  a  calendar  for 
the  public  giving  do’s  and  don’ts  on 
the  care  and  operation  of  appliances. 
It  will  be  supported  by  national  ad¬ 
vertising,  articles  in  home  magazines, 
radio  announcements. 

^  An  “Indoor  Climate  Institute”  has 
been  started  by  Paul  B.  Zimmerman, 
Air-Temp  Division,  Chrysler  Corp.  for 
the  postwar  promotion  of  air  condi¬ 
tioning.  Local  chapters  will  be  or¬ 
ganized  to  carry  it  to  the  public. 

•  Home  economics  and  nutrition  dem¬ 
onstrations  in  wartime  teach  lessons 
that  should  be  of  value  later.  The  gen¬ 
eral  public  type  of  meeting  too  often 
is  loaded  with  door-prize  chasers  who 
knit  or  read  through  the  education. 
Selected  audiences  are  best,  some  new 
idea  attracts,  showmanship  is  vital, 
and  after-the-sale  demonstrations  for 
new  users  or  those  with  difficulties  are 
essential.  Telephone  centers  and  in¬ 
formation  centers  where  women  may 
get  home  canning,  dehydration  and  ap¬ 
pliance  care  and  repair  information 
are  liked  better  than  meetings  by 
women  who  want  the  direct  attention 
to  their  specific  problems. 

•  Field  surveys  are  valuable  and  many 
are  making  them.  Remaining  sales 
personnel  in  some  utilities  are  doing 
so.  Manufacturers  are  making  many 
kinds  of  their  own.  The  need  for  co¬ 
ordinating  the  local  surveys  into  na¬ 
tional  ones  was  expressed.  Surveys 
will  provide  a  measure  of  the  poten¬ 
tial  market  for  appliances,  home  build¬ 


ing  and  services  after  i)eace  arrives. 
The  manufacturer  surveys  are  seeking 
to  find  out  what  people  think  they 
want  in  the  design  of  individual  appli¬ 
ances.  Surveys  of  apartment  houses,  it 
was  reported,  reveal  huge  markets  for 
individual  unit  refrigerators  and  re¬ 
placement  of  ranges. 

Postwar  Trends  Predicted 

•  W orth  thinking  about  were  some  of 
the  visions  as  to  residential  market 
conditions  after  the  war,  expressed  in 
a  lively  panel  discussion  by  Arthur 
Hirose,  director  of  market  research. 
McCalVs  Magazine  and  Lester  E.  Mof- 
fatt,  editor.  Electrical  Merchandising. 
Here  below  are  views  which  bear  in¬ 
vestigating: 

•  More  mechanical  equipment  will  be 
demanded  by'  women  now  trained  to 
run  machines,  for  home  use.  Many 
now  employed  may  stay  at  work,  re¬ 
quiring  equipment  to  help  them  run  a 
house.  Servants  seem  to  be  a  fading 
class,  which  means  more  equipment  to 
replace  their  services. 

•  New  homes,  nine  to  13  million  of 
them,  should  be  built.  Part  of  post¬ 
war  recovery  will  demand  it.  Hirose 
pictured  homes  of  the  future  as  having 
fewer  basements,  more  dual-purpose 
rooms,  more  built-in  equipment,  more 
labor-saving  appliances. 

•  Complete  lines  from  the  major  man¬ 
ufacturers  are  to  be  expected, 

•  Price  levels  at  first  will  be  high, 
trending  later  to  lower  prices  as  costs 
are  reduced  by  greater  production. 

•  Margins  may  shrink  for  both  dealer 
and  distributor,  requiring  closer  cost 
control,  less  given  away  on  trade-ins. 
fewer  discounts  and  other  concessions, 
better  selling  efficiency,  more  realistic 
service  policy. 

•  Chains,  such  as  Sears.  Wards,  Fire¬ 
stone,  Goodyear,  Gamble-Western  Auto 
Supply,  will  be  stronger  competition. 
To  meet  them  independents  must 
bring  their  costs  down  to  permit  com¬ 
petitive  prices.  Prewar  operating  costs 
of  independent  appliance  stores.  Dun  & 
Bradstreet  found,  ran  around  32.8%; 
net  profit  21/^  %.  Appliance  depart¬ 
ments  in  department  stores  ran  38%, 
with  a  loss  of  2%.  If  margins  drop  to 
30%  department  stores  may  be  less 
competitive,  but  dealers  will  have  to  be 
more  efficient. 

•  Credit  expansion  can  go  far,  since 
all  time  payment  accounts  will  have 
l)een  paid  up  before  war’s  end.  An 
estimated  12  billion  dollars  of  credit 
buying  remains  to  be  sold. 

•  Consumer  cooperatives  are  some¬ 
thing  to  contend  with  after  war.  The 
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will  do  to  fight  this  factory-built  idea  expected  if  decentralization  takes 

was  yet  to  be  learned.  Position  of  place,  to  house  shopping  centers  for 

dealers,  if  manufacturers  install  the  these  new  districts.  Summer  air  con- 

equipment,  is  not  hopeful.  ditioning  is  bound  to  be  a  must  for 

commercial  structures.  Better  lighting 

•  Guarantee  period  and  warranties  J,e  demanded  by  people  accu^ 

need  revision,  but  unless  all  do  so,  tomed  to  higher  levels  of  lighting  in 
none  can.  The  desirability  of  it  is  plants. 

recognized  by  all,  hut  leadership  is 

needed  to  start  it.  •  ffigh  frequency  cooking  offers  some 

•  Adeqmte  wiring  must  not  be  left  to  advantages  for  quick  cooking 

war’s  end  to  be  promoted.  With  so  "'thout  loss  of  juices  or  grease. 

much  planning  going  on  for  home  con-  ^  ...  , 

struction  the  idea  must  be  sold  now  or  •  Magnetized  wire  sound  recording 
it  will  never  be  incorporated  in  those  develop  for  many  uses  Ic. 

plans.  The  rewiring  of  the  multi-  yond  those  to  which  recording  on  due 


government  has  given  strong  support 
to  these;  may  do  so  after  war. 

•  Newcomers  in  the  appliance  field 
may  be  expected.  One  opinion  was 
that  it  would  take  them  as  long  to  get 
into  appliance  production  as  the  old- 
line  manufacturers — which  is  any¬ 
where  from  six  months  to  a  year  to  re¬ 
tool.  Another  view' — the  Kaiser  or 
Higgins  type  might  surprise  all  with 
the  speed  with  which  they  could  enter 
the  market 

•  Deep  freezers  will  probably  appeal, 
but  not  dehydrators.  More  frozen 
storage  will  be  provided  in  refrigera¬ 
tors.  Quick-freeze  units  will  find  favor 
in  the  upper  class  market.  More  cold- 
storage  lockers  w'ill  be  in  demand  too. 
Freezer  trucks  for  door-to-door  deliv¬ 
ery  of  frozen  foods  are  a  possibility. 

•  Utility  merchandising,  the  opinion 
was  expressed  by  utility  men,  would  be 
continued  in  about  60%  of  those  for¬ 
merly  doing  it,  abandoned  by  the  rest. 
It  depends  upon  whether  the  dealer 
structure  is  strong  enough  to  provide 
the  distribution  without  it. 

•  Decentralization  was  foreseen,  with 
population  trends  away  from  cities  to 
rural  areas.  This  may  mean  less  em¬ 
phasis  on  collective  housing  projects, 
more  individual  homes — each  to  be 
equipped. 

•  Prefabricated  homes  are  contem¬ 
plated  by  some  200  manufacturers. 
War  housing  provided  experimenta¬ 
tion  in  methods,  short  cuts,  materials. 
Distribution  will  be  a  problem.  These 
may  include  installed  kitchens,  ranges, 
heating  equipment,  refrigerators.  Some 
manufacturers,  though,  are  shy  of 
equipping  them.  There  is  danger  of 
substandard  or  inferior  equipment. 
What  labor,  architects  and  builders 


•  Commercial  lighting  and  air  condi¬ 
tioning  surveys  in  some  cities  indicate 
a  huge  postwar  market  as  long  denied 
stores  and  offices  refurbish  to  attract 
postwar  trade  and  tenancy. 


Bulletins 

Four  more  booklets  published  by 
the  General  Electric  Consumers  Insti¬ 
tute,  at  Bridgeport,  Conn.,  have  just 
been  made  available  for  distribution 
by  home  service  departments  of  utili¬ 
ties  and  dealers.  The  original  set  con¬ 
tained  nine  booklets  on  nutrition,  food 
preparation  and  preservation,  con¬ 
sumer  consultation,  appliance  care,  ap¬ 
pliance  repair,  home  heating,  air  con¬ 
ditioning,  etc.  The  new  booklets  are 
on  home  canning,  preparation  and 
packaging  of  frozen  foods,  short  cut* 
to  laundering  and  knowledge  of  home 
wiring.  Prices  range  from  one  to  four 
cents  apiece.  They  are  prepared  under 
the  direction  of  Edwina  Nolan,  man¬ 
ager  of  the  home  service  section  of  the 
Consumers  Institute. 


In  the  center  the  advisor  explains  his  company's  helpful 
policy  and  enquires  if  he  may  check  over  the  electric  and 
gas  equipment.  Next  he  is  seen  showing  the  customer  how 
to  care  for  an  iron  cord,  or  repair  it.  Each  appliance  is  dis¬ 
cussed,  the  range  and  water  heater  adjusted,  fuses  checked 


Pictorial  proof  that  customers  of  Public  Service  Co.  of 
Colorado  are  being  brought  good  advice  and  help  to  make 
their  appliances  last  through  the  war  is  shown  below.  At 
the  left,  a  home  contact  staff  lays  out  the  routes  to  be 
covered  by  the  former  salesmen  turned  service  advisors. 
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Utility  Services  Help  Fill  Food  Quotas 

Puget  Sound  Power  &  Light  sets  up  farm  equipment  exchange  to  put 
idle  equipment  back  into  use;  designs  hotbed  tor  Victory  gardeners 


F  arm  machinery  is  scarce.  This  is 
particularly  true  of  electrical  equip¬ 
ment  for  farm  use.  Yet  food  quotas 
demand  higher  production  than  ever 
before. 

This  challenge  was  met  by  Puget 
Sound  Power  &  Light  Co.’s  farm  utili¬ 
zation  crew  by  establishment  of  a  Farm 
Equipment  Exchange  which  is  in  full 
operation  and  has  been  the  means  of 
putting  back  into  use  much  idle  equip¬ 
ment  throughout  the  territory. 

The  equipment  exchange  was  handled 
by  the  utilization  men  in  each  district. 
They  knew  their  districts,  knew  their 
farmers  personally  and  knew  the  needs 
for  equipment.  Dealers  had  no  equip¬ 
ment  on  hand.  However,  many  farm¬ 
ers  had  changed  op)erations  and  had 
idle  equipment.  It  was  a  matter  of 
bringing  this  equipment  out  where  it 
could  be  utilized. 

The  equipment  exchange  was  tried 
first  with  the  poultrymen.  A  double 
return  postcard  was  sent  to  each  farmer 
on  the  lines  of  the  company.  On  it  was 
a  list  of  brooders,  brooder  parts,  brood¬ 
ing  equipment,  incubators,  laying  house 
equipment,  water  pumps.  There  was 
space  for  noting  its  condition,  whether 
the  farmer  would  sell  or  rent,  or 
whether  he  needed  such  equipment. 
There  were  spaces  for  the  number,  the 
size  and  kind  and  the  name  and  ad¬ 
dress  of  the  farmer. 

Since  these  cards  had  been  individu¬ 
ally  addressed  by  the  farm  utilization 
men,  they  were  returned  to  the  nearest 
power  company  office.  Telephone  calls, 
correspondence  and,  where  possible, 
personal  visits  followed  up  these  list¬ 
ings  of  equipment  and  farmers  needing 
equipment  were  put  in  touch  with 
others  who  had  a  surplus.  The  com¬ 
pany  men  did  not  enter  into  the  nego¬ 
tiations  but  merely  acted  as  a  means  of 
bringing  the  two  together. 

In  all,  some  500  pieces  were  listed 
and  all  were  sold.  Most  of  it  was  poul¬ 
try  eijuipment  that  would  not  have  been 
used  this  year.  The  largest  percentage 
''as  in  brooders,  some  300  brooders 
being  exchanged.  Increase  in  poultry 
flocks,  both  for  egg  production  and 
nieat.  is  being  experienced  throughout 
Ae  territory. 

Another  card  was  sent  out  on  gen¬ 
eral  farm  equipment.  Since  the  list  of 
such  equipment  would  be  too  long  to 
put  upon  a  postcard  for  checking, 
spaces  were  merely  provided  under  the 


following  headings,  “I  need  the  fol¬ 
lowing”  and  “I  have  for  rent  or  sale.” 

Contact  was  made  with  the  local 
newspapers  and  publicity  was  given  to 
the  idea.  One  of  the  important  points 
in  the  plan,  Puget  Sound  farm  advisers 
felt,  was  that  all  negotiations  were 
carried  on  through  the  company’s  near¬ 
est  office  to  the  farmer,  and  not  through 
central  headquarters  or  even  divisions. 

Hotbed  Cable 
Substitute 

WARTIME  substitute  for  hotbed 
joahle  has  been  designed  by  Puget 
Sound  Power  &  Light  Co.  to  aid  vic¬ 
tory  gardeners  who  must  raise  their 
vegetables  from  seed. 

In  this  electric  hotbed  design,  heat 
is  supplied  by  regular  Mazda  lamp 
bulbs,  placed  in  a  space  under  the  flats 
and  with  socket  ends  up  to  prevent 
water  from  draining  off  the  flats  into 
the  sockets.  This  hotbed,  of  course, 
must  he  built  deeper  than  types  utiliz¬ 
ing  cable  to  allow  room  for  the  lamps. 

Sockets  or  cleat  receptacles  are 
screwed  to  1  by  4  in. -wood  strips. 

This  wartime  electric  hotbed  design 
utilizes  Mazda  lamp  bulbs  for  a  heating 
device  The  bed  can  be  built  at  home 
and  is  one  of  a  number  of  wartime 
applications  devised  by  Puget  Sound 
Power  &  Light  farm  electrification  men 


which  serve  the  dual  purpose  of  sup¬ 
porting  the  sockets  and  protecting  j 

them  from  water.  These  1  by  4s  are 
nailed  to  2  by  4  in.-lumber,  used  to  j 
hold  up  the  flats.  Ten  inches  should 
be  allowed  between  the  1  by  4s  and 
the  bottom  of  the  hotbed  to  allow  room 
to  screw  in  the  lamps.  Drainage  must 
be  provided  in  the  bottom  of  the  bed. 

In  figuring  the  required  wattage, 
climate  must  be  taken  into  considera¬ 
tion.  For  the  Seattle  area,  about  1.2 
watts  per  square  foot  of  hotbed  is 
recommended.  In  a  3  by  6-ft.  hotbed 
requiring  216  watts  of  heat,  four  lamps 
are  rec(*mmended  to  give  even  distrib¬ 
ution.  Four  6()-watt  bulbs  would  be 
selected,  in  this  instance,  as  giving  the 
wattage  closest  to  that  required. 

Sirice  thermostats  are  generally 
‘‘out”  for  the  duration,  it  is  suggested 
that  heat  can  he  regulated  to  some  ex¬ 
tent  by  controlling  the  burning  time 
of  the  lamps  or  by  changing  their  size. 

In  constructing  the  flats,  some  space 
should  be  left  around  each  flat  to  allow 
heat  to  circulate  above  the  flats. 

Equipment  Maintenance 

Starting  with  the  premise  that  elec¬ 
tric  farm  equipment  needs  but  little 
care  but  that  care  is  important.  Gen¬ 
eral  Electric  Co.  has  prepared  a  book¬ 
let  on  maintenance  tips  for  the  farmer. 

It  is  pointed  out  that  this  booklet 
does  not  propose  to  replace  the  manu¬ 
facturer’s  instruction  books  but  to  tell 
how  and  when  to  do  the  simple  jobs 
that  protect  electric  equipment.  Ma¬ 
terial  and  illustrations  are  from  the 
company’s  sound  slide  film.  Care  and 
Maintenance  of  Klectrical  Farm  Equip¬ 
ment. 

Simple  directions  are  given  for  care 
and  protection  of  motors  for  water  and 
refrigeration  systems,  dairy,  poultry 
and  hotl)ed  equipment,  and  lighting. 

Farmstead  Wiring 

War  Food  Administration  has  made 
available  1,(K)().()00  Ih.  of  cop{)er  wire 
for  farmstead  wiring  during  the  fourth 
quarter.  It  will  he  distributed  among 
the  states  on  the  basis  of  the  authori¬ 
zations  made  by  county  war  hoards 
during  the  third  quarter.  None  of  this 
wire  mav  he  used  for  home  wiring. 
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iVo  Civilian  Goods  Yet 

Rumors  to  the  effect  that  there  will  be  an 
early  resumption  of  manufacture  of  civilian 
heavy  goods  are  without  any  basis  of  fact. 
Aside  from  electric  irons  and  washing  machines, 
both  badly  needed  in  curing  absenteeism  and  in 
boosting  civilian  morale,  there  isn’t  anything 
proposed  for  the  near  future.  Optimistic  state¬ 
ments  about  the  availability  of  raw  materials  seem 
to  be  responsible  for  the  rumors.  While  it  is  true 
that  the  raw  material  picture  was  never  better 
and  that  production  may  even  be  curtailed  in 
some  lines,  there  will  be  no  diversion  to  civilian 
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iVo.  14  Wire  Ms  Obsolete 

WIRING  adequacy  has  been  approi 
from  all  angles  in  an  attempt  to  find 
point  of  entry  into  what  has  been  a 
born  problem,  but  none  have  been  so  direc 
forthright  as  that  placed  before  the  Pacific 


Aerial  Patrols 


Here  is  a  hint  for  power  company  patrol¬ 
men:  Better  learn  to  drive  a  helicopter. 
This  suggestion  is  based  upon  the  conten¬ 
tion  of  several  plane  manufacturers  that  postwar 
patroling  will  be  done  with  aerial  vehicles.  The 
idea  is  not  far  fetched.  Here  in  the  West  there 
have  been  several  instances  where  planes  have 
performed  notably  in  spotting  line  troubles.  Valu¬ 
able  work  of  this  type  has  been  performed  where 
snow  or  floods  precluded  other  means  of  recon¬ 
naissance  and  speed  was  essential  in  locating 
breaks.  Heretofore  the  high  rate  of  flying  speed 
has  been  a  practical  deterrent  to  extensive  use  of 
planes  for  this  purpose.  However  with  planes  of 
the  helicopter  type  this  disadvantage  is  removed. 
Such  a  plane  would  be  able  to  “hover”  over  a 
spot  until  every  detail  of  damage  had  been  ob¬ 
served. 

The  possible  use  of  helicopters  for  all  kinds  of 
patrol  work  has  a  special  appeal  here  in  the  West 
where  distances  are  great  and  terrain  frequently 
difficult.  And  what  a  physical  relief  it  would  be 
for  men  who  have  trudged  dreary  miles  on  skis 
through  deep  drifts.  The  more  one  thinks  about 
the  subject,  the  more  certain  he  becomes  that  the 
suggestion  has  merit,  and  that  here  is  one  more 
new  postwar  opportunity. 


merit  there  is  to  it.  Unce  house  wiring  was  done 
in  No.  16  wire  in  wooden  molding.  It  was  sufficient 
for  the  16  candle-power  carbon  lamps  and  single 
drop  cords  per  room  of  early  days.  But  when  the 
higher  wattage  lamps  and  particularly  the  electric 
iron  came  along,  they  made  No.  16  obsolete.  Then 
No.  14  came  into  use,  with  limitations  put  on  the 
number  of  outlets  per  circuit  to  put  a  safe  ceiling 
to  its  carrying  capacity. 

Now  the  1,000-watt  and  1,500-watt  appliance 
and  the  500-watt  floor  lamp,  have  made  No.  14 
inadequate  for  modern  standards.  No.  12  wire  up 
to  recently,  had  against  it  the  difficulty  of  bending 
its  larger  copper  around  the  screw  terminals  in  the 
wiring  fittings.  But  now  a  pressure  type  of  fitting 
removes  that  obstacle. 

Certainly  the  stocks  of  No.  14  will  never  again 
reach  such  a  low  point.  The  war  has  done  what  no 
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amount  of  agreement  could  have  done  on  that 
score,  and  before  manufacture  for  civilian  use  is 
^e^umed  it  is  the  most  propitious  opportunity  in 
history  to  make  the  move  to  eliminate  this  inade¬ 
quate  wire  size.  To  do  so  will  likewise  mean  a  big 
reduction  in  the  stocking  and  warehousing  of  five 
types  of  insulation,  each  in  seven  colors,  for  this 
wire,  something  both  manufacturers  and  whole¬ 
salers  would  relish. 

A  full  list  of  the  benefits  such  a  move  would 
bring  the  electrical  industry  must  wait  until  next 
issue.  It  is  highly  important,  meanwhile,  to  ap¬ 
proach  this  novel  suggestion  with  an  unprejudiced 
mind,  explore  its  values,  weigh  what  minor  dis¬ 
advantages  it  may  seem  to  have,  and  take  action 
quickly.  Advantage  should  be  taken  of  this  oppor¬ 
tunity  of  a  lifetime  to  do  something  about  it. 

Facing  a  postwar  era  in  which  the  tremendous 
electrical  generating  capacity  of  the  West  must  find 
re-employment  ■  after  so  much  of  it  is  discharged 
from  war  production,  the  entire  industry  should 
not  allow  itself  to  be  hobbled  with  the  15-ampere 
carrying  capacity  of  No.  14  wire.  The  domestic 
market  will  be  cultivated  as  never  before  to  get 
it  to  use  its  maximum  share  of  this  huge  generating 
capacity.  Tlie  standard  of  living  of  the  American 
people  depends  largely  upon  electrical  usage.  Let 
not  No.  14  stand  in  the  way  when  it  would  be  easv 
to  remove  it  now. 

r onHprvation  Can^t 

Those  whose  tongues  are  in  their  cheeks 
when  they  discuss  the  national  conservation 
program  should  think  twice  before  passing 
it  off  as  just  another  crack-pot  idea.  There  is 
more  to  the  campaign  than  just  a  plan  to  conserve 
manpower,  transportation,  fuel,  equipment  and 
critical  materials.  There  is  always  the  possibility 
that  war  demands  may  necessitate  rationing.  And 
rationing,  as  a  very  large  segment  of  the  Ameri¬ 
can  public  will  testify,  does  not  create  popularity 
or  goodwill.  Tlie  fact  that  there  has  not  yet  been 
any  shortage  of  electric  power  in  the  U.S.,  and 
particularly  none  here  in  the  Far  West,  does  not 
alter  the  circumstances. 

However,  even  more  important  to  consider  is 
the  outstanding  record  of  the  utility  industry  in 
serving  war  industry.  The  dramatic  story  of  this 
remarkable  job  has  not  been  told  to  the  public. 
But  it  will  be  some  day.  The  excellence  of  that 
record  is  something  which  must  be  jealously 
guarded.  We  need  not  reiterate  that  there  are  those 
who  might  wish  to  see  this  record  marred.  It  must 
not  be. 

For  this  reason  alone  the  conservation  program 
warrants  much  more  than  just  lip  service.  It  should 
l>c  backed  to  the  limit. 


Four  Billion  Dollar  industry 

ONE  significant  fact  portends  the  potential 
^  importance  of  the  postwar  applications  of 
electronics.  Electronic  production'  at  a 
present  rate  of  four  billion  dollars  annually  is 
at  a  pace  exceeding  the  average  volume  of  the 
automobile  industry  in  the  years  preceding  the 
war.  It  is  confidently  expected  that  increased  use 
of  devices  now  required  by  the  military  and  new 
developments  <vill  increase  this  rate  even  higher. 

Censorship  precludes  mention  of  the  new  fields 
and  new  applications  of  electronic  equipment,  but 
suffice  to  say  the  possible  postwar  civilian  appli¬ 
cations  are  legion.  It  can  be  confidently  predicted 
that  electronic  equipment  is  going  to  provide  the 
public  with  greater  conveniences,  more  interesting 
living  and  a  lot  of  facilities  now  not  even  dreamed 
about.  These  facts  are  set  forth  as  a  spur  to  the 
industry  to  begin  to  educate  its  personnel  on  the 
subject.  It  is  not  too  soon  to  begin  the  job  now. 


/^"^'^IFFICULT  as  was  the  conversion 
^  i  I  from  peacetime  to  war  production 
for  many  manufacturer s,  the  recon¬ 
version  to  civilian  production  after  the  war 
will  be  more  difficult.  In  war  production,  the 
factors  of  time,  value  and  quality  are  much 
more  important  than  that  of  cost,  while  in 
manufactwing  in  peacetime  under  highly 
competitive  conditions,  the  element  of  cost 
is  of  major  importance.  This  in  itself  in¬ 
volves  an  entire  readjustment  of  methods  and 
policies.  .  .  .  Many  problems  must  be  faced 
and  solved  before  postwar  operations  can  be 
started.  Some  of  those  now  under  government 
control  are:  Who  will  get  the  first  materials 
allotted  for  civilian  use?  What  provision  will 
be  made  for  reconversion  of  companies  fill¬ 
ing  large  war  orders?  How  much  production 
will  each  company  be  allowed  to  make? 
What  models  will  be  permitted,  and  how 
many?  Will  there  be  Victory  models?  What 
prices  can  be  established?  What  forms  of 
distribution  will  be  permitted?  What  con¬ 
trols  are  to  be  continued  and  for  how  long? 
What  preference  ratings  will  there  be  for 
materials?  These  and  many  more  questions 
must  be  answered  and  none  of  us  know  the 
answers  yet. — R.  C.  Cosgrove,  vice-president 
and  general  manager,  manufacturing  divi¬ 
sion,  The  Crosley  Corporation. 
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NECA  to  Seek  Maintenance  Contracts 

Annual  meeting  in  Chicago  surveys  future  of  con¬ 
struction,  learns  legal  aspects  of  renegotiation 


Contractors,  having  just  about  com¬ 
pleted  the  war  production  and  war 
facilities  building  program,  are  facing 
a  “postwar”  situation  even  before  the 
war  is  well  under  way.  Meanwhile 
they  are  undergoing  one  of  the  hor¬ 
rors  of  war,  renegotiation,  which 
threatens  to  wipe  out  their  nest  egg 
for  survival  from  whatever  profit  they 
may  have  made  on  war  construction. 
These  were  the  two  major  problems 
that  the  National  Electrical  Contrac¬ 
tors  Assn,  plunged  into  at  the  com¬ 
pact,  intense,  well  attended  annual 
meeting  held  in  Chicago,  Oct.  10-11, 
according  to  Clyde  L.  Chamblin,  San 
Francisco  contractor  who  attended  and 
participated. 

A  joint  committee  of  the  electrical 
contractors  and  the  International 
Brotherhood  of  Electrical  Workers  is 
wrestling  with  the  first  problem.  It  is 
one  to  develop  maintenance  work  for 
contractors  in  war  plants  until  the  con¬ 
struction  business  revives  after  the 
war.  Earnest  efforts  to  adjust  wage 
scales  and  intensive  selling  campaigns 
are  planned  to  sell  the  services  of  es¬ 
tablished  and  experienced  electrical 
contractors  to  carry  on  by  contract  the 
maintenance  of  electrical  equipment  in 
war  production. 

Although  papers  and  addresses  pre¬ 
sented  at  the  meeting  are  to  l)e  re¬ 
ported  in  Qualified  Contractor,  the  offi¬ 
cial  magazine  of  NECA,  the  informal 
discussion  on  renegotiation  and  gov¬ 
ernmental  regulations  made  attend¬ 
ance  at  the  meeting  of  greatest  value, 
Chamblin  said.  Summarv  of  the  ad¬ 
vice  derived  from  this  discussion  by 
the  NECA  legal  counsel.  O.  R.  Mc¬ 
Guire.  was  contained  in  one  sentence. 
“Do  not  be  frightened  into  signing 
anything  you  do  not  understand;  make 
sure  of  your  constitutional  rights  and 
hold  to  them.”  Much  of  the  “locust 
plajrue”  of  lenegotiation  was  illefial 
and  in  violation  of  those  rights.  Mc¬ 
Guire  explained. 

Keen  interest  was  displayed  in  the 
talk  |)resented  by  Chamblin.  Putting 
some  Meat  between  the  Bread  of  Con¬ 
tracting,  in  which  he  discussed  the 
diversification  of  a  contractor’s  busi¬ 
ness  to  give  it  l>etter  economic  base  in 
all  kinds  of  times.  As  proprietor  of  the 
California  Electrical  Construction  Co. 
and  California  Electric  Service  Sta¬ 
tions.  he  has  had  personal  experience 
of  the  value  of  diversification. 

Laurence  W.  Davis,  secretary  and 
general  manager  of  NECA,  was  sur¬ 
prised  on  the  twentieth  anniversary  of 


his  affiliation  with  NECA  by  presenta¬ 
tion  to  him  of  an  embossed  resolution 
and  a  purse  of  ,f.50()  by  the  officers  of 
the  association. 

Attending  from  the  West  were:  C. 
L.  Chamblin,  San  P’rancisco,  vice- 
chairman,  labor  relations  committee; 
A.  L.  Stone,  Los  Angeles,  executive 
committeeman.  Division  Nine;  Grover 
C.  Burke,  Seattle,  executive  committee¬ 
man,  Division  Ten;  W.  J.  Varley, 
NECA  Western  field  representative;  T. 
L.  Rosenberg,  Oakland,  president  Elec¬ 
trical  Contractors  Assn,  of  Northern 
California;  A.  M.  Strand,  Salt  Lake 
City,  president.  Utah  Chapter;  J.  F. 
Boothe  and  H.  B.  Tinling,  of  Spokane; 
“Electric”  Smith,  of  Spokane;  L.  H. 
Spott.  of  Oakland;  M.  L.  Poundstone, 
Porterville,  Calif,  and  C.  Simpson,  of 
Cheyenne.  Secretaries  and  managers 
attending  included  Warren  Penn,  Los 
Angeles;  R.  D.  Horning,  Seattle;  Paul 
Heydon,  Spokane.  Among  TBEW  visi¬ 
tors  from  the  West  were  J.  Scott  Milne, 
intei  national  vice-president.  San  Fran¬ 
cisco,  and  S.  E.  Rockwell,  of  Oakland. 


lES'  Sharp 


Howard  M.  Sharp,  president  of  the 
^'>”*^inating  Engineering  Society,  from 
Buffalo,  N.  Y.,  is  carrying  the  society 
to  its  members  this  year  rather  than 
have  the  members  crowd  the  trans¬ 
portation  facilities  to  hold  national  or 
”"">''nal  meetings,  according  to  Fred 
Wellhouse,  regional  vice-president.  On 
a  t"ur  of  the  country  Sharp  is  to  hold 
melings  with  sections  and  chapters  of 
the  society  in  Los  Angeles,  San  Fran¬ 
cisco,  Portland.  Seattle  and  Denver; 
address  electrical  industry  groups; 
talk  to  meetings  of  architects,  con¬ 
tractors  and  industrial  executives  in 
other  centers. 

First  stop  will  lie  Seattle,  Nov.  2-4, 
where  he  will  address  a  meeting  of  the 
Washington  State  Chapter.  Next  he 
is  to  apoear  before  the  Oregon  Chap¬ 
ter.  at  Portland.  He  will  be  in  Port¬ 
land  Nov.  6-7. 

In  the  San  Francisco  Bay  Cities  Sec¬ 
tion  he  will  stay  from  Nov.  8  to  11. 
Scheduled  are  a  talk  to  the  San  Fran¬ 
cisco  Electric  Club,  Lighting  in  its  War 
and  Postwar  Outlook,  Nov.  8;  a  spe¬ 
cial  night  meeting  of  the  lES  Section 
at  the  Engineers  Club,  Nov.  9,  with  the 
topic  he  uses  for  all  member  meetings. 
Whose  Society  is  This?  The  next  eve¬ 
ning.  Nov.  10,  he  speaks  to  a  public 
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meeting  of  architects,  electrical  con¬ 
tractors.  industrial  executives  and  the 
electrical  industry  generally  at  PC  and 
E  Co.  auditorium.  Oakland. 

Sharp’s  dates  in  Los  Angeles.  Nov. 
12-14.  make  it  difficult  to  hold  a  so¬ 
ciety  meeting,  so  a  reception  to  him. 
at  which  he  will  speak  briefly,  will  W 
tendered  by  the  Southern  California 
Section.  Nov.  12.  From  there  he  will 
go  to  Denver,  where  he  is  scheduled  to 
meet  with  the  Rocky  Mountain  Chaji- 
ter  Nov.  17. 

Regional  meetings,  such  as  were  in- 
itiated  in  the  West  and  now  are  often 
held  in  other  regions,  have  been  aban 
doned  for  the  war  because  of  trans 
portation.  The  lES  is  also  preparinf; 
an  educational  motion  picture  film  dt 
signed  to  be  used  widely  before  all 
types  of  audiences. 


Installation 


The  new  fiscal  year  of  the  San  Fran¬ 
cisco  Bay  Cities  Section,  Illuminatinfr 
Engineering  Society,  opened  with  the 
meeting  Sept.  22.  in  San  Francisco,  at 
which  Fred  Wellhouse,  regional  vice 
president,  installed  the  newlv  elected 
officers.  The  Westinghouse  film  Eler 
Ironies  at  Work  was  the  program  fea¬ 
ture.  Gilbert  Trosper,  substituting  for 
William  P.  Bear,  chairman,  opened  tlir 
meeting  with  a  discussion  of  the  pro 
posed  lighting  institute  for  the  region. 

Wellhouse,  now  regional  illuminatinf: 
engineer  for  the  OCD,  talked  briefly  of 
possible  changes  in  the  dirnout  regula¬ 
tions.  He  also  announced  that  Howard 
Sharp,  new  president  of  lES,  would  b 
in  San  Francisco  Nov.  8  to  11,  address¬ 
ing  the  Electric  Club,  Nov.  8  at  noon, 
and  a  special  night  meeting  of  the  IE? 
at  the  Engineers’  Club  Nov.  9.  The  out 
standing  job  done  by  lighting  men  in 
the  administration  of  the  dirnout  or 
the  entire  West  Coast  was  commended 
by  Wellhouse  as  a  practical  and  ncc'- 
sary  war  job  of  credit  to  the  organ! 
zatioii. 

He  then  installed  Romaine  Myers 
consulting  and  electrical  engineer  of 
Oakland  and  the  pioneer  member  of 
lES  in  point  of  years  of  memhershi| 
for  the  region.  He  is  the  new  chair-  I 
man  of  the  section.  Robert  Dearborn  1//^ 
illuminating  engineer,  the  Kaiser  O'. 
Inc.,  Oakland,  is  vice-chairman,  ain! 

H.  Robison,  Pacific  Gas  and  Llectin 

Co.,  Oakland,  the  secretary-treasurer 
Committee  appointments  made  L 
Mvers  were  as  follows:  Memhershii 
William  P.  Bear,  Pacific  Gas  and  Ele< 
trie  Co.,  chairman ;  program.  Robert  I 
Dearborn,  chairman;  attendance  ai' 
reception,  Carl  Martin.  Benjamin  F.le< 
trie  &  Mfg.  Co.;  publicity,  William  ^ 
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Already  spearheading 
service  campaigns... for 
more  than  60  Utilities 

THE  PM  PLAN 


1  WHAT  THE  PLAN  IS 

The  PM  plan  is  a  simple  but  comprehensive  way 
to  safeguard  war  production  by  preventing  elec¬ 
trical  breakdowns  before  they  develop. 
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2  HOW  IT  WORKS 

The  plan  provides  a  practical  means  of  making 
periodic,  systematic  analysis  of  circuits  and  equip¬ 
ment.  Uncovers  potential  weaknesses  .  .  .  suggests 
ways  to  correct  them  ,  .  .  prevents  overloading 
of  lines. 

Data  thus  gathered  aids  local  W.P.B.  Branches 
in  reaching  decisions  on  requests  for  materials 
to  prevent  breakdowns. 


Introducetl  a  short  time  ago.  Anaconda's  Preventive 
Maintenance  Plan  is  being  widely  uschI  by  utilities 
to  help  customers  keep  electrical  systems  operating 
efficiently  —  despite  shortages  in  essential  wiring 
equipment. 

Already  some  60  utilities  are  actively  engaged  in 
this  program.  With  it,  they  are  helping  their  indus¬ 
trial  power  customers  maintain  continuous  wartime 
production  by  preventing  elwtricul  breakdowns. 


3  HOW  UTILITIES  IINIFIT 

The  PM  plan  helps  utilities  maintain  close  custo¬ 
mer  contact  despite  a  lack  of  "something  to  sell.” 
Offers  basis  for  service  campaign  that  definitely 
appeals  to  customers.  Puts  the  utility  in  a  leader¬ 
ship  role  for  furthering  war  production  through¬ 
out  the  area  it  serves. 

If  you  aren’t  already  utilizing  the  Anaconda  Pre¬ 
ventive  Maintenance  Plan,  mail  the  coupon  for 
full  details.  «!t2M 


Tomorrow  may  be  too  late  .  .  .  do  it  today! 


Anaconda  Wire  &  Cable  Company 
25  Broadway,  New  York  City,  4 

Please  send  copy  of  the  Anaconda  Preventive  Maintenanct 
Plan  for  safegruardinK  wartime  production. 


Individual 


Company 


Address 


more  efficiently.  It  is  speeding  production— reducing 
"rejects,”  increasing  quality. 

In  fact,  in  this  as  well  as  other  vital  war  work,  millions 
of  Westinghouse  Mazda  Lamps  are  bringing  better 
"See-ability,”  helping  set  new  peacetime  lighting 
standards  for  the  industrial  world  of  tomorrow. 

Recommend  Westinghouse  Mazda  Lamps  to  your 
customers  who  are  on  war  work.  Today’s  lamps  are 
brighter,  longer-lasting,  lower-cost  than  ever  before! 
Westinghouse  Electric  and  Manufacturing  Company, 
Bloomfield,  N.  J.  Plants  in  25  cities. . .  offices  everywhere. 

Easy  on  the  eyes  {opposite  page)  .  .  .  Looking  for  broken  threads 
in  boat  fabric.  Here  tbe  operator  must  look  directly  into  the 
light.  How  significant  that  Westinghouse  Mazda  Fluorescent 
Lamps  were  chosen  for  this  critical  task! 


Let's  suppose  you’re  Hying  a  patrol  and  run  out  of 
gas  far  at  sea.  Your  engine  sputters,  dies  and— down 
you  come. 

A  tough  spot  .  .  .  but  almost  before  your  ship  hits  the 
water  you’re  clear  and  aboard  the  rubber  raft  stowed 
away  for  just  such  emergencies. 


Rugged,  sea-worthy,  these  amazing  boats  have  kept 
fliers  and  their  crews  afloat  for  weeks!  No  wonder  they 
can  take  it — when  you  realize  how  carefully  they  are 
built;  how  rigidly  materials  and  workmanship  are 
tested  and  re-tested ! 


On  this  life-and-death  job  "See-ability”  through  mod¬ 
ern  improved  lighting  is  playing  an  important  role. 
It  is  helping  eyes  and  fingers  do  their  work  faster. 
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So  men  may 


Crash  landings  at  sea  used  to  mean 
"curtains,"  Now,  more  and  more  of 
our  fliers  come  back  . .  •  thanks  to 
modem  life  rofts.  Todoy's  improved 
ability"  is  helping  woikmen 
buiid  them  foster  —  ond  better . . . 
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Westinghouse 


MAZDA  LAMPS 


FOR  BETTER  S  E  E  -  A  B  I  L  I  T  Y 


live  to  again! 


m 
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Electrical  West- 


Contractors  Assn.,  Inc.;  E.  L.  Buttner, 
president  of  the  Alameda-Contra  Costa 
County  Electrical  Contractors  Assn.; 
J.  D.  O’Connor,  Lupen  and  Hawley, 
Sacramento;  Roy  Butcher,  San  Jose; 
and  others. 

With  the  motion  empowering  the  di¬ 
rectors  to  act  toward  consolidation, 
was  a  vote  to  retain  as  officers  the 
officers  of  the  northern  California 
association.  T.  L.  Rosenberg,  presi¬ 
dent,  was  likewise  appointed  delegate 
to  the  NECA  convention  in  Chicago. 


bureau  was  to  be  held  Nov.  4,  at  3:30  anti 
6:30  p.m.,  San  Diego  Woman’s  Club.  It  will 
be  reported  next  month. 


Illuminating  engineers  and  electrical 
maintenance  engineers  of  southern 
California  met  in  a  joint  quiz  program 
Sept  15  to  open  the  fall  season  of 
meetings.  The  quiz  program  was  spon¬ 
sored  by  the  lES,  Southern  California 
Section,  but  had  on  the  panel  members 
from  both  organizations.  Louis  H. 
Hruby,  General  Electric  Co.,  Lamp  De¬ 
partment.  was  moderator.  Others  on 
the  panel  included  Barney  Luley,  West- 
inghouse  Lamp  Co.;  Henry  J.  Chan- 
non.  General  Electric  Co.,  Lamp  de¬ 
partment;  Lloyd  Gates,  Bureau  of 
Power  &  Light;  Don  K.  Grandey, 
Southern  California  Edison  Co.;  Her¬ 
bert  Mayo,  Smoot-Holman  Co.;  L.  M. 
Fowler.  Benjamin  Electric  Mfg.  Co.; 
Howard  Park.  Goodyear  Tire  &  Rubber 
Co.  and  Glenn  Farr,  R.K.O.  Studios. 

Popular  questions  submitted  per¬ 
tained  to  fluorescent  lighting  which 
the  panel  answered  without  difficulty. 
There  were  discussions  on  dimout  and 
postwar  lighting  problems.  The  atti¬ 
tude  toward  better  lighting  in  the  post¬ 
war  period  was  optimistic.  A  number 
of  questions  were  asked  from  the  floor 
in  addition  to  questions  sent  in  on 
postcards  with  the  notices.  The  clinic 
was  designed  to  answer  practical  ques¬ 
tions  on  illumination  as  applied  to  in¬ 
dustrial  plant  operation. 


George  Boyd,  sales  engineer  of  the  Miest 
ingbouse  Electric  &  Mfg.  Co.,  first  vice 
president  of  the  Electric  Club  of  Wash 
ington,  with  headquarters  in  Seattle,  wa^ 
recently  named  president  of  the  state-wide 
electrical  organization.  He  succeeds  Ham 
Anger,  of  the  Puget  .Sound  Power  &  Light 
Co.  who  completed  two  terms  as  president 
of  the  F21ectric  Club. 

At  the  recent  Electric  Club  election,  R 
D.  Horning,  executive  secretary  and  man 
ager  of  the  Seattle  Electrical  Contractors 
Assn,  was  elected  first  vice-president  of  thr 
Electric  Club  succeeding  Boyd,  and  Jame» 
W.  Ferguson,  .Seattle  City  Light,  was  named 
second  vice-president.  Charles  W.  Allison, 
longtime  treasurer  of  the  club,  was  renamed 

Trustees  elected  include:  James  D 
Sparks,  of  Ilg  Mfg.  Co.,  Tom  Widrig.  of 
the  Trumbull  Electric  Mfg.  Co.,  (Pacifi( 
Division,*;  Ray  I'.  Muffley,  Puget  .Sound 
Power  &  Eight  Co.,  and  Sam  G.  Hepler. 
of  the  Arrow  Electric  Co. 


Builders,  home  owners  and  elec¬ 
trical  contractors  benefit  from  a  com¬ 
bination  educational  service  aimed  at 
the  postwar  period  by  the  Electrical 
Service  League  of  British  Columbia. 
Anticipating  an  outburst  of  speculative 
residential  construction  when  war  is 
over,  R.  Hall,  secretary-manager  of  the 
league,  is  starting  to  provide  a  service 
to  educate  builders  in  the  matter  of 
adequate  wiring  and  to  enable  them  to 
tell  of  its  value  to  their  customers. 

A  file  folder,  with  loose-leaf  sheets 
and  a  pocket  for  two  booklets,  con¬ 
tains  one  pamphlet  on  wiring  devices 
and  another  on  kitchen  planning. 
Squared  paper  is  provided  for  laying 
out  plans.  Information  on  the  Red 
Seal  wiring  plan,  outlet  schedules, 
built-in  lighting  information  and  other 
data  are  included  on  the  loose-leaf 
pages.  The  league  intends  to  issue  sup- 
plementarv  material  for  later  insertion 
and  thus  build  up  a  permanent  file  of 
material  to  keep  tbe  adequate  wiring 
idea  alive. 


Request  will  be  made  to  the  Na¬ 
tional  Electrical  Contractors  Assn,  by 
the  Electrical  Contractors  Assn,  of 
Northern  California,  Inc.,  for  a  trans¬ 
fer  to  it  of  the  charter  of  the  San 
Francisco  Bav  chapter  of  NECA.  it 
was  unanimously  voted  at  a  special 
meeting  called  by  president  T.  L. 
Rosenberg  of  Oakland  Sept.  21  in  San 
Francisco.  The  move  would  reconsoli¬ 
date  the  NECA  chapter  and  the  North¬ 
ern  California  association,  divorced 
since  1938  because  of  territorial  re¬ 
strictions  of  chapter  assignment  made 
by  NECA  at  that  time. 

Growth  of  the  membership  of  NECA 
in  Northern  California,  both  in  the 
San  Francisco  Bay  chapter  and  in  in¬ 
dependent  members  at  large  in  North¬ 
ern  California  has  resulted  in  the 
duplication  of  meml>erships  to  a  large 
extent  between  the  two  organizations. 
For  more  effective  operation,  and  to 
bring  these  scattered  members  into  one 
chapter,  the  move  was  thought  best  by 
leaders  in  the  inductry,  who  spoke  at 
the  meeting.  Among  these  w'ere 
Clyde  Chamblin.  chairman  of  the  San 
Francisco  Bay  chapter,  and  the  past 
pre.sident  of  NECA;  George  Abbett. 
president.  San  Francisco  Electrical 


J.  M.  D<k1(1s,  General  Electric  Co.,  .^an 
Francisco,  explained  to  the  Electrical  Main 
tenance  Engineers  Assn.  «if  Northern  Cali 
fornia  The  Short  Circuit  that  Moves  Moun 
tains,  the  new  Amplidyne  control  for  motors 
which  that  coinpanv  has  developed.  A  smal 
r  hange  in  current  field  of  an  unique  machine 
is  amplified  many  times  in  the  armatiirf 
current  of  the  motor  and  thus  in  turn  con 
trols  the  speed.  This  top'c  was  oresented 
at  the  Oct.  28  meeting,  at  PG  and  E  buildinf 
on  Sutter  St.  At  the  previous  meeting 
George  E.  Kimhall,  supervising  electrical 
eneineer.  Industrial  Accident  Commission  of 
California,  spoke  on  the  critical  materiah 
situation  as  it  affects  the  .Safety  Orders  of 
the  commission  in  respect  to  electrical  in 
stallations. 


Meetings,  Elections 


Paul  A.  Diilhint,  Walkers,  has  been  elect¬ 
ed  president  of  the  Bureau  of  Radio  and 
Electrical  Appliances  of  San  Diego  County. 
William  Powell,  Coast  Electric  Co.,  is  first 
vice-president.  P.  P.  .Schmitt.  Schmitt’s 
Furniture  &  Appliances,  Escondido,  second 
vice-president,  and  Sam  E.  Hall.  Electric 
.Supplies  Distributing  Co.  is  treasurer. 

Directors  for  the  coming  year  are:  Jack 
Barnes.  Barnes  Radio,  Ea  Jolla;  Harry  Calla¬ 
way,  Thearle  Music  Co.;  A.  K.  Chamber- 
lain,  Refrigeration  Equipment  Co.;  A.  T. 
Davidson.  Davidson  Furniture  Co.;  Albert 
Dryer,  Dryer’s  Standard  Furniture  Co.; 
Glenn  Dutton.  Dutton’s  Radio  Store;  Ar¬ 
thur  Francis.  Churchill  &  Cassou  Ltd.. 
Escondido;  R.  E.  Harris,  S.  D.  Standard 
Electric  Corp, ;  Elmer  B.  Hazie,  San  Diego 
Auto  Electric  Co.;  E.  W.  Kinmore,  Kin- 
more  Electric,  Chula  Vista;  E.  W.  Meise, 
San  Diego  Gas  &  Electric  Co.;  Ted  Reser, 
Western  Radio  &  Electric  Co.;  Ben  Rogers. 
Firestone  Stores;  Elmer  Small,  H.  E.  Ben- 
bough  Co,;  Robert  Swearingen,  El  Cajon 
Supply  Co.,  El  Cajon;  O.  G.  Thompson. 
G-E  Supply  Corp.;  Lou  W'iese.  Wiese’s 
Ltd.;  J.  F.  Zweiner,  Zweiner  Electrical  Co. 

The  eleventh  annual  conference  of  the 


IE  D.  Easterbrook,  of  Allen-Bradley  Co. 
addressed  the  Electrical  Maintenance  En 
gineers  Assn,  of  Southern  California  at  its 
Oct.  20  meeting,  in  Los  Angeles,  on  Motor 
Controls  and  Equipment.  The  selection  and 
proper  application  of  control  equipment  for 
the  machinery  of  today  was  stressed.  Vari 
oils  types  of  limit  switches  and  relays  werf 
demonstrated.  A  blackboard  discussion  on 
solenoids  and  compensators  proved  an  inter 
esting  method  of  illustrating  his  points.— 
Henry  Bush,  editorial  chairman. 


The  future  of  free  enterprise  with  particu 
lar  reference  to  the  housewares  industry  wa- 
iliscussed  by  Raymond  Reeves,  regional  busi¬ 
ness  consultant,  II.  S.  Department  of  Coir 
merce,  at  the  Oct.  8  meeting  of  the  San  Frar 
cisco  Pot  and  Kettle  Club. 


•  Hf 


SQUHRE D  COMPHNY 


From  these  heavy  duty  units,  marine  control  is  also 
assembled  to  meet  AIEE  marine  specifications. 
ELECTRIC  TRUCK  CONTROL  devices  are  built  for 
voltages  up  to  115.  Contactors,  timers  and  relays 
are  front  connected  for  mounting  on  steel  panels. 
LOW  VOLTAGE  D.  C.  control  devices  have  a  wide 
range  of  apphcations  on  aircredt,  tanks,  boats, 
trucks  and  other  portable  or  mobile  equipment. 
Contactors,  relays,  push  buttons,  manual  switches 
and  circuit  breakers  are  available  up  to  24  volts. 


Whatever  your  D.  C.  control  problem,  a  Square  D 
Field  Engineer  will  welcome  an  opportunity  to  help 
you.  His  background  of  practical  experience  and 
Squ2^e  D's  three  complete  lines  of  D.  C.  control 
most  likely  will  provide  an  effective  solution. 

HEAVY  DUTY  CONTROL  up  to  600  volts  and  300 
amperes  is  furnished  for  machine  tools  and  general 
industrial  applications.  Available  components  in¬ 
clude  contactors  emd  timing  relays,  control  relays, 
field  relays,  overload  relays,  and  Edgerest  resistors. 


KOLLSMAN  AIRCRAFT  INSTRUMENTS 


ELECTRICAL  EQUIPMENT 


DETROIT 
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of  the  industry. 


UTAH  SUPREME  COURT  TO 
REVIEW  RATE  CASE 

Granting  Utah  Power  &  Light  Co.’s 
request  for  a  writ  of  certiorari,  the 
Utah  Supreme  Court  postponed  indefi¬ 
nitely  the  $1,500,000  electric  rate  re¬ 
duction  ordered  by  the  state  public 
service  commission.  The  commission 
previously  had  denied  the  company’s 
request  for  a  rehearing  on  the  order, 
which  was  to  have  been  effective 
Oct.  15. 

In  its  appeal  to  the  high  court,  the 
utility  contends  that  the  proposed 
rates,  which  are  based  on  original  cost, 
are  confiscatory.  Review  of  the  case  is 
not  expected  to  take  place  until  late 
December  or  early  January. 

Pending  decision,  the  court  has  or¬ 
dered  the  company  to  impound  in  a 
joint  account  with  the  commission  all 
sums  paid  by  customers  in  excess  of 
the  amount  required  in  the  reduction 
order  and  to  file  with  the  commission 
a  $150,000  bond  to  guarantee  possible 
refunds  to  customers. 

A  war  department  request  for  a  spe¬ 
cial  military  rate  was  denied  by  the 
commission  in  ordering  the  new  sched¬ 
ules. 

Meanwhile,  the  Federal  Power  Com¬ 
mission  has  denied  in  part  and  granted 
in  part  a  company  application  for  a  re¬ 
hearing  on  the  FPC  order  directing 
the  utility  to  dispose  of  more  than 
$27,000,000  in  asserted  “write  ups’* 
and  other  improper  charges.  The  or¬ 
der  in  respect  to  disposition  of  $26,- 
434.849  in  write-ups  was  reafl&rmed. 
hut  a  rehearing  was  granted  on  classi¬ 
fication  and  disposition  of  inter-com¬ 
pany  profits  amounting  to  $1,026,882. 

Utility  Appeal  Denied  in 
Power  Site  Valuation 

Washington  Water  Power  Co.  re¬ 
quest  for  a  review  of  the  Kettle  Falls 
power  site  condemnation  case  has  been 
denied  by  the  United  States  Supreme 
Court.  The  power  company  was 
awarded  $7,950  for  approximately  330 
acres  of  land  flooded  by  the  lake  back 
of  Grand  Coulee  Dam. 

Seeking  a  minimum  of  $554,170,  the 
company  contended  during  hearings 
before  the  district  court  in  1941  that 
it  paid  $150,000  for  the  site,  which  it 
purchased  in  1921,  and  had  spent 
$394,170  on  engineering  work  pre¬ 
paratory  to  construction  of  a  dam. 

In  his  decision  handed  down  in 
•1941,  Judge  Lewis  B.  Schwellenbach 


said  the  circuit  court  had  held  in  the 
Continental  Land  company  case  at 
Grand  Coulee  that  no  power  site  value 
can  be  attached  to  land,  since  such 
value  depends  upon  the  bed  and  flow 
of  a  stream,  which  are  owned  by  the 
state  and  federal  governments. 

The  supreme  court’s  refusal  to  re¬ 
view  the  case  results  in  loss  to  Stev¬ 
ens  and  Ferry  counties  of  $3,003  in 
taxes.  Award  of  this  amount  by  the 
district  court  was  reversed  by  the  cir¬ 
cuit  court  of  appeals. 

Nevada  Given  Credit  On 
Boulder  Power  Payments 

As  reimbursement  for  excess  pay¬ 
ments  for  Boulder  Dam  power,  a  credit 
of  $81,331.82  has  been  given  the  State 
of  Nevada  by  the  federal  government. 
This  amount  is  the  difference  between 
energy  payment  under  the  old  rate  of 
1.63  mills  per  kwh.  and  the  1.163-mill 
rate  established  under  provisions  of 
the  Boulder  Canyon  Adjustment  Act. 

Upward  adjustment  of  the  rate  since 
passage  of  the  act  increased  it  to  1.172 
mills  in  June  1942  and  to  the  present 
1.19  mills  in  1943. 

A  total  of  $2%,641.42  had  been 
paid  by  the  state  for  the  power  prior 
to  June  1942.  From  this  amount  was 
deducted  cost  of  interim  power  used  in 
beginning  operations,  leaving  cash 
payments  from  1937  to  1941  of  $296,- 
198.25,  including  energy  payments  of 
$204,596.16,  use  of  machinery,  $58.- 
143,  joint  generation,  $33,459.09.  The 
credit  is  the  difference  between  this 
cash  payment  and  the  sum  of  $214.- 
666.43,  which  has  been  established  as 
the  amount  which  was  due. 

Under  an  agreement  to  pass  on  to 
consumers  benefits  of  rate  reductions, 
the  state  will  credit  Southern  Nevada 
Power  Co.  with  $46,507.41,  Lincoln 
County  power  district  with  $33,689.78 
and  Overton  power  district  with 

$1,134. 

Credits  on  the  energy  rate,  $58,- 
617.42,  will  be  liquidated  over  a  peri¬ 
od  of  84  months  and  those  on  gen¬ 
erating  costs,  $22,714.40,  in  six  months 
beginning  last  August. 

•  New  Mexico  Public  Service  Co. 
has  sold  its  Taos  generating  plant  to 
the  Kit  Carson  Electrification  Coopera¬ 
tive.  The  coop  was  granted  REA  funds 
of  $370,000,  including  $72,000  for 
acquisition  and  rehabilitation  of  the 
plant,  and  $118,000  for  acquisition,  re¬ 
habilitation  and  conversion  of  58  miles 
of  existing  line. 


FPC  APPROVES  UTILITY 
REFINANCING  PLAN 

California  Electric  Power  Co.  has 
received  FPC  authorization  for  a  re¬ 
financing  plan  which  will  enable  the 
company  to  refund  its  outstanding 
debt  at  a  substantial  interest  saving 
and  to  improve  capital  structure. 

The  proposal  includes  issuance  of 
$16,000,000  of  first  mortgage  bonds. 
40,000  shares  of  convertible  prior  pre 
ferred  stock,  par  value  $100  per  share, 
and  480,000  shares  of  common  stork 
as  required  from  time  to  time  upon 
conversion  of  convertible  prior  pre¬ 
ferred  stock,  and  reduction  of  par 
value  of  outstanding  common  stock 
from  $10  to  $1. 

Under  the  plan,  the  company  can 
refund  its  first  trust  mortgage  bonds, 
series  of  1956,  outstanding  in  the 
amount  of  $18,996,700  and  pay  $630.- 
000,  3%  collateral  serial  note,  due 
1943-45.  Reduction  in  par  value  of 
the  common  stock  will  enable  the  com¬ 
pany  to  build  up  a  reserve  to  provide 
for  elimination  of  amounts  in  exces* 
of  original  cost  in  plant  accounts. 

PUD  Request  for  Wholesale 
Power  Rates  Turned  Down 

Action  by  Washington  PUDs  to 
compel  wholesale  power  rates  from 
Puget  Sound  Power  &  Light  and  Wash¬ 
ington  Water  Power  companies  was 
denied  by  the  Department  of  Public 
Service  at  Olympia,  Wash,  last  month. 
In  its  decision  the  department  held 
with  the  power  companies  that  it  had 
no  jurisdiction  in  the  matter. 

Clallam  County  PUD  contended  that 
it  wanted  the  schedule  in  order  to  ar¬ 
range  its  bond  sale  program  in  the 
event  it  should  acquire  Puget  Sound 
properties  as  a  result  of  a  condemna¬ 
tion  suit  pending  against  the  company 
with  hearing  scheduled  for  Nov.  15. 

Complaint  against  Washington  \^a- 
ter  Power  Co.  was  made  by  Okanogan 
and  Douglas  county  PUDs. 

The  districts  have  appealed  to  the 
superior  court  at  Olympia. 

•  An  election  at  El  Paso,  Texas  re 
suited  in  defeat  of  the  proposed  reve¬ 
nue  bond  issue  to  finance  municipal 
acquisition  of  El  Paso  Electric  Co. 
common  stock.  The  stock  is  owned  by 
Engineers  Public  Service  Co.,  which 
has  been  ordered  by  SEC  to  dispose 
of  it.  Vote  on  the  $15,850,000  bond 
issue  was  651  for,  2.175  against. 
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HOUSE  COMMinEE  STUDIES 
NORTHWEST  POWER  USES 


"It  sure  is 
HANDY- 

to  have  ALL  kinds 
in  One  Catalog!" 


Use  of  electric  power  in  the  produc* 
tion  of  aluminum  from  bauxite  and 
aluminum  clays  last  month  claimed  the 
attention  of  the  House  Irrigation  and 
Reclamation  Committee  investigating 
plans  for  the  development  of  the  Co¬ 
lumbia  River  Basin.  Previous  hearings 
of  the  committee,  headed  by  Represen¬ 
tative  Compton  1.  White,  Idaho  Demo¬ 
crat,  were  held  throughout  August  in 
key  cities  of  the  Pacihc  Northwest  and 
were  concentrated  on  removing  any 
threat  of  raising  the  levels  of  Flathead 
Lake  in  Montana  and  Lake  Pend 
Oreille  in  Idaho  to  increase  storage 
capacity  for  downstream  operations  at 
Bonneville  and  Grand  Coulee  dams. 

This  change  in  emphasis  was  re¬ 
garded  as  part  of  a  concerted  effort  by 
northwestern  congressmen  to  force  re¬ 
consideration  of  the  WPB  decision 
cancelling  plans  for  a  pilot  plant  in  the 
Northwest  to  develop  commercially  a 
process  for  extracting  aluminum  from 
alunite  and  lesser  aluminum  clays.  The 
plan  was  junked  by  WPB  when  the  im¬ 
proved  aluminum  situation  indicated 
to  WPB  that  it  no  longer  need  worry 
about  the  immediate  development  of 
such  a  process. 

Meanwhile,  testimony  offered  at  the 
Kalispel,  Mont.,  hearing  which  opened 
the  White  investigation  last  August 
showed : 

1.  Violent  insistence  by  all  factions 
that  the  level  of  Flathead  Lake  be  left 
strictly  alone. 

2.  Hardly  less  determined  insis¬ 
tence  by  all  factions  that  dam  sites  on 
the  upper  Columbia  and  its  tributaries 
he  developed  as  soon  as  possible,  with 
the  general  proviso  that  power  be 
available  first  in  the  state  in  which  it  is 
generated. 

3.  Broad  insistence  on  the  principle 
that  other  water  uses  not  he  sacrificed 
to  the  generation  of  electric  power. 

Transcripts  of  hearings  at  other 
cities  are  not  yet  available,  but  their 
patterns  were  expected  to  be  essentially 
the  same  as  that  developed  at  Kalispel. 
Montanans  who  testified  at  Kalispel 
criticized  the  Bonneville  Power  Ad¬ 
ministration,  the  Bonneville  Advisory 
Board  and  the  Corps  of  Engineers  for 
the  proposal  to  raise  the  level  of  Flat- 
head  Lake  and  Pend  Oreille,  but  all 
witnesses  agreed  that  the  issue  was 
dead  for  the  present.  All  showed  con¬ 
siderable  concern,  however,  lest  it  be 
raised  in  the  future.  As  an  alternate 
site  for  water  storage,  many  witnesses 
suggested  the  Hungry  Horse  site  above 
Flathead  Lake. 

Sen.  Ernest  W.  McFarland,  Arizona 
Democrat,  sponsor  of  a  resolution  to 
investigate  government-owned  hydro 


For  any  good  Straight 
or  Parallel  Connector, 
see  the  COMPLETE  line 

These  illustrations  can  only  suggest 
the  wide  variety  in  the  Penn-Union 
Catalog  ...  a  complete  line  of 
Bolted  Straight  Connectors  and 
Reducers  .  .  .  Screw  type  .  .  .  Split 
Sleeve  type  .  .  .  Shrink  fit  .  .  . 
Universal  Parallel  Clamps  .  .  .  £-Z 
Connectors  that  take  a  wnde  range 
of  conductor  sizes. 


Also  .  .  .  the  most  complete  line  of 
Service  Connectors,  Tee  Coimect- 
ors.  Cable  Taps  .  .  .  Elbow  and 
Cross  Connectors  .  .  .  Bus  Sup¬ 
ports,  Clamps,  Spacers  . . .  Ground¬ 
ing  Clamps,  Terminal  Lugs. 
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projects  in  Arizona,  which  was  ap¬ 
proved  before  last  summer’s  recess 
said  his  investigation  would  not  go 
forward  until  a  report  on  the  Colorado 
River  which  is  under  preparation  by 
the  Interior  Department  has  been  sub¬ 
mitted. 


Lake  Dredging  Protested 


By  California  Groups 


In  a  controversy  which  may  set  a 
precedent  with  regard  to  use  of  Cali¬ 
fornia’s  natural  resources  for  power 
and  irrigation  purposes,  the  California 
state  legislative  committee  on  fish 
and  game  and  the  Chamber  of  Com¬ 
merce  stream  flow  maintenance  com¬ 
mittee  are  protesting  dredging  of 
Donner  Lake  outlet  by  the  Truckee- 
Carson  Irrigation  District  and  Sierra 
Pacific  Power  Co.,  Nevada  utilities. 

'The  state  department  of  natural  re¬ 
sources  has  Ireen  asked  to  determine 
original  and  present  ownership  of  the 
lake  bed,  following  a  joint  hearing  by 
the  protesting  groups,  who  claim  that 
lowering  of  the  lake  will  destroy  its 
scenic  and  recreational  advantages. 

Terms  of  an  agreement  between  the 
Donner  Lake  Co.  and  the  Nevada  utili¬ 
ties  are  said  to  give  the  utilities  the 
right  to  lower  the  maximum  water 
level  approximately  12  ft.  Application 
has  been  made  to  cut  this  another  5.55 
ft.  in  the  event  Cold  Stream  Creek  can  1 
he  diverted  into  Donner  Lake. 


•  Coulee  Dam’s  No.  5  generator  was 
given  a  test  run  on  Oct.  12  and  will 
be  put  into  operation  almost  two 
months  ahead  of  schedule.  Completion  ' 
of  this  installation  leaves  only  No.  4 
unit  to  he  installed  in  the  west  power 
house  and  it  is  expected  that  this  unit 
will  go  on  the  line  soon  after  the  first 
of  the  year.  The  west  power  house 
will  then  contain  six  108,0{K)-kva.  gen¬ 
erators  and  the  two  75,000-kva.  ma¬ 
chines  transferred  from  Shasta  Dam.] 


•  Washington  Water  Power  Co. 
placed  third  in  its  group  in  the  elec¬ 
tric  division  of  the  National  Safety 
Council  contest  for  the  period  ended 
in  June,  it  was  announced  in  Chicago 
last  month.  The  company,  which  was 
topped  hy  Ohio  Public  Service  Co.  and 
Duquesne  Light  Co.,  had  an  accident 
frequency  rating  of  3.92  per  1,000.00(1 
man-hours  worked.  Frequency  rate  for 
the  group  was  10.61. 


•  Puget  Sound  Power  &  Light  Co. 
on  Nov.  1  paid  its  first  dividend  w- 
der  the  recapitalization  plan,  whick 
switched  control  of  the  company  from 
Engineers  Public  Service  Co.  to  Puget 
Sound’s  approximately  15, (KX)  stock¬ 
holders.  The  dividend  amounted  te 
60c  a  share. 
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WHY  mo  Types  of  TkAiystre  tfocTS? 


Tran«ite  (.oiidiiit  ssaves  on  lal>or  and  material,  for  it  is  so 
strong  it  needs  no  proteetive  easing.  It  maintains  its 
strength  and  true  form  under  heavy  (‘arth  loads  and 
traffic  pressure,  (lan't  r«>t  .  .  .  effectively  resists  soil 
corrosion,  smoke  and  fiimt's. 


For  Use 
With  a 
Protective 
Cosing . . . 


I  raiisite  Kordu«‘t  is  thinner  nailed,  l«>n«‘r  pri«‘ed,  other- 
wis<*  identical  with  Transit**  (lontliiit.  Its  long  lengths 
mean  fewer  joints,  fewer  spaeers.  And  its  iiniisuallv 
high  rate  of  heat  «lissipation  lowers  <*ahl«‘  operating  tem- 
|M‘ratur«‘s.  luxtsls  system  capa«‘itv. 
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BOTH  THESE  DUCTS  PROVIDE  THESE  ADVANTAGES  AS  WELL  •  •  • 


1.  Minimize  fire  hazard— 'Fra iisi It*  1  )uct.s  can¬ 
not  burn  bt'causc  they  are  nuule  of  aslu‘stos 
and  cement.  ’I'hey  will  not  eontrilmte  to  tin* 
formation  of  explosive  or  eombnstible  gases. 

2.  Eliminate  electrolysis  problem — Inor¬ 
ganic  and  non-metallic,  Transite  Ducts  cati 
never  he  atfwted  by  electrolytic  action. 

3.  Make  cable  pulls  easy— 'Die  smooth 
bore  of  Transite  Ducts  speeds  up  cable 
installation.  Bec*ause  the  ducts  stay  smooth 
in  .service,  cables  can  be  r(‘movt*<l  and  re- 


plaee<l  at  any  time  with  virtually  no  dam¬ 
age  to  slu‘athing. 

4.  Save  time  on  installation — Light  in 
weight.  snp|)li(‘<l  in  long  lengths,  Fransite 
Ducts  art*  so  (‘asy  to  a.sst*mble  that  the 
minimum  of  time  and  ex- 
pen.se  is  rt*<piirt*d  for  any 
job.  Write  for  Data  Hook 
DS-410,  Johns-Manville 
at  I.(Os  .Vngeles,  San 
Francisco  or  Seatth*. 


Johns-Manville 


Tka^s/re  Vacrs 


TRANSITE  KORDUCT— 

for  installation  in  concrete 

TRANSITE  CONDUIT— 

for  exposed  work  and  instal¬ 
lation  underground  without  o 
concrete  encasement 
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ANOTHER 


STARTER 


t  .  — for  100>watt 

-  Fluorescent  Lamps 

(Similar  to  FS>40  Watch  Dog 
starter  fW  40-watt  lamps) 


Big  Aid  to  Fluorescent  Lamp  Maintenance 

For  months  now  G-E  Watch  Dog  starters  in  use  in 
war  plants  have  been  providing  efficient  economical 
protection  for  40-watt  fluorescent  lamps.  They’re  saving 
many  manhours  of  maintenance  time.  They’re  com¬ 
pletely  eliminating  the  annoying  blinking  of  dead 
lamps. 

Now  this  protection  is  extended  to  war  plants  using 
100-watt  lamps.  The  new  FS-lOO  Watch  Dog  starter  will 
guard  100-watt  fluorescent  lamps  in  the  same  efficient 
way  the  FS-40  Watch  Dog  starter  guards  40-watt  lamps. 
Both  Watch  Dog  starters  make  caring  for  fluorescent 
lighting  easy. 

For  further  information  see  the  nearest  G-E  Merchan¬ 
dise  Distributor  or  write  to  Section  G1137-18,  Appliance 
and  Merchandise  Department,  General  Electric  Co., 
Bridgeport,  Conn. 

*Re([.  U.S.  Pat.  Off. 
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WAGE  INCREASE  GRANTED 
PG  AND  E  EMPLOYEES 


Pacific  Gas  and  Electric  Co.’s  2,0(X) 
employees  in  the  East  Bay  division 
will  receive  a  wage  increase  of  two 
cents  an  hour  by  order  of  the  National 
War  Labor  Board.  A  maintenance  of 
membership  clause  also  is  included  in 
the  order. 

Employees  were  represented  bv  the 
CIO  Utility  Workers  Organizing  Com¬ 
mittee.  Retroactive  to  Oct.  16,  1942. 
the  wage  increase  brings  the  workers 
to  a  full  15%  increase  under  the  Lit¬ 
tle  Steel  formula.  The  new  average 
hourly  rate  will  be  approximately 
$1.10,  as  compared  with  an  average  of 
95.3c  per  hour  in  January,  1941. 

WLB  also  ordered  that  the  proba 
tionary  period  for  new  workers  be  cut 
from  one  year  to  six  months  and  that 
a  daily  premium  of  50c  be  paid  em¬ 
ployees  when  they  are  on  call  but  do 
not  actually  work.  Resident  employee? 
who  live  on  or  near  company  property 
and  are  on  call  24  hours  daily  were 
denied  the  premium  pay,  and  no  pre¬ 
mium  was  allowed  for  second  and 
third  shifts.  Labor  members  of  the 
board  dissented  from  these  denials. 

A  standard  voluntary  maintenance 
of  membership  clause  was  directed  to 
be  inserted  in  the  contract,  with  indus 
try  members  of  the  board  dissenting. 
The  clause  contains  provision  for  a 
15-day  “escape”  period  after  Oct. 
1943  in  which  members  may  resign 
from  the  union  if  they  do  not  wish  to 
retain  their  membership  as  a  condi 
tion  of  employment  for  the  duration  of 
the  contract. 

The  company  and  UWOC  were  di¬ 
rected  to  negotiate  a  wage-range  and 
a  time-progression  system  and  report 
to  WLB  within  60  days.  Both  partie; 
are  to  consider  whether  there  are  in 
equalities  in  the  present-wage-range 
system,  whether  UWOC  should  partici¬ 
pate  in  wage  reviews  to  determine 
where  merit  increases  are  warranted 
and  whether  the  time-progression  sys¬ 
tem  should  be  shortened  or  eliminated 
If  no  agreement  is  reached  within  60 
days,  WLB  will  determine  these  issues 
Holiday  pay  also  was  referred  back  to 
the  two  parties. 


•  By  Order  of  the  National  Labor 
Relations  Board,  two  additional  groups 
of  Pacific  Gas  and  Electric  Co.  office 
and  clerical  employees  will  hold  col¬ 
lective  bargaining  elections.  Workers 
in  the  Colgate  division  will  decide 
whether  or  not  they  want  to  be  repre¬ 
sented  by  the  AFL  International 
Brotherhood  of  Electrical  Workers, 
and  central  supply  department  em 
ployees  at  Emeryville  will  vote  on 
representation  by  the  CIO  lTili6 
Workers  Organizing  Committee. 


0 


for 
firsi 
and 
tior 
and 
beii 
Troi 
tion 
A 
bett 
The 
the 
that 
The 
priv; 
and 
effoi 
port 
Thei 
lowe 
natie 
W 
has  1 
phys 
danc 
Amc 
prog] 
press 
hum; 
our  e 
Or 
the  1 
great; 
hour 
annu; 
work 
years, 
volun 


Free  Enterprise 

WHAT  IS  IT?  HOW  DOES  IT  WORK  F 

- ☆ - 


OURS  is  a  free-enterprise  eeonomy  the  cliief  motivat¬ 
ing  forces  of  which  are  the  piospcctive  rewards 
for  effort  and  risk-taking.  Its  smooth  operation  depends; 
6rst,  on  adequate  incentives  for  risk-taking,  innovation, 
and  individual  effort;  and  second,  on  suffacient  competi¬ 
tion  to  minimize  tire  need  for  government  regulation 
and  to  prevent  artificially  high  prices  or  wages  from 
being  maintained  in  large  segments  of  the  economy. 
Trouble  comes  when  these  incentives  and  this  competi¬ 
tion  are  tampered  with  or  removed. 

America  was  founded  by  men  who  had  the  urge  to 
better  themselves  and  the  courage  to  take  a  chance. 
These  men  uprooted  themselves  in  Europe  and  braved 
the  unknown.  They  risked  all  for  freedom.  Tliey  knew 
that,  to  be  free,  they  had  to  attain  economic  freedom. 
Their  goal  was  an  economic  freedom  which  permits  the 
private  ownership  of  properh',  the  free  choice  of  jobs, 
and  free  entr\^  into  entrepreneurial  pursuits.  Tlieir 
efforts,  therefore,  were  directed  toward  individual  op¬ 
portunity  with  no  limit  on  individual  achievement. 
Their  foresight  and  the  endea\'ors  of  those  who  fol¬ 
lowed  them  created  the  world’s  greatest  industrial 
nation  enjoying  the  highest  standards  of  living. 

We  can  take  pride  in  the  knowledge  that  our  countrv 
has  been  the  greatest  single  contributor  to  the  world’s 
physical  assets  even  though  we  remember  that  an  abun¬ 
dance  of  natural  resources  contributed  materially  to 
America’s  economic  development.  But  the  fact  that  our 
progress  has  been  interrupted,  again  and  again,  by  de¬ 
pressions  which  resulted  in  enormous  wastes  of  our 
human  and  material  resources  is  sobering  proof  that 
our  economic  mechanism  still  is  far  from  perfect. 

Our  production  per  man-hour  has  been  increasing  at 
the  rate  of  1V2%  per  year.  Impro\'ed  machines  and 
greater  efficiency  have  more  than  tripled  the  output  per 
hour  of  work  since  1900.  Looking  to  the  future,  this 
annual  rise  indicates  that  our  production  per  hour  of 
work  will  double  in  the  course  of  the  next  25  to  30 
years.  This  means  that  we  can  have  twice  our  present 
volume  of  goods  and  senices  per  capita  or  an  equiva¬ 


lent  combination  of  more  production  and  more  leisure. 
In  other  words,  we  can  further  increase  the  living 
standards  and  further  decrease  the  working  hours  of 
the  American  people  by  further  intensifying  our  indus¬ 
trial  efficiency. 

TTiis  is  no  idle  dream.  It  can  be  achieved,  and  it  will 
be  achieved,  if  only  we  maintain  the  essential  features 
of  our  system  of  individual  enterprise  which  alone 
makes  possible  this  near-utopian  goal.  Intensification 
of  our  efficiency,  however,  means  tliat  we  can  have  full 
employment  only  if  we  expand  enormously  our  produc¬ 
tion,  and  particularly  our  production  of  new  goods.  We 
can  expand  total  production  only  if  we  have  the  mar¬ 
kets  and  the  demands  for  the  vast  output  of  goods  and 
ser\ices  made  possible  by  our  technological  develop¬ 
ment.  To  attain  these,  we  will  need  to  venture  into  new 
markets,  new  inventions,  and  new  methods.  Such  ven¬ 
tures  in\olve  risks,  and  risks  will  be  taken  only  if  there 
is  sufficient  prospect  of  reward. 

Let  us  never  lose  sight  of  the  fact  that  the  essential 
features  of  free  enterprise  are  the  prospective  rewards 
for  risk-taking  as  well  as  for  effort. 

The  evidence  is  clear  that  incentive  methods  of  wage 
payments  will  boost  production.  Carefullv  de\'ised  sys¬ 
tems  of  salary^  payment  with  large  differential  induce¬ 
ments  for  superior  performance  have  been  powerful 
means  of  raising  the  standards  of  managerial  accom¬ 
plishment. 

Free  enterprise  cannot  operate  effectively  unless  the 
wage  and  salary  system  offers  greater  rewards  for  greater 
effort.  Neither  can  it  operate  effectively  unless  the  pros¬ 
pects  for  profit  are  sufficient  to  encourage  the  employ¬ 
ment  of  resources  w'hich  otherwise  would  be  kept  idle. 

Unless  the  prospects  of  profit  are  superior  to  the 
prospects  of  loss,  new'  ventures  will  not  be  undertaken 
and  going  concerns  wall  not  expand  or  continue  long 
in  business.  WTien  the  hope  for  profits  wanes,  employ¬ 
ment  and  production  slump;  when  that  hope  rev  ives, 
employment  and  production  recover. 

Business  initiative  must  be  gi\’en  every  possible  in- 


duccment  in  order  that  maximum  employment  may  be 
achie\ed  through  private  enterprise.  I'his  involves  the 
removal  and  avoidance  of  restrictions  on  business  by 
government,  by  labor,  and  by  business  itself. 

Competition  is  the  life-blood  of  the  free  enterprise 
system.  Business  and  industry  must  rely  upon  efheieney 
rather  than  upon  protection  from  competition  for  their 
survival. 

Tliose  go\'ernment  controls  which  were  made  neces¬ 
sary  during  the  war  by  the  magnitude  of  government  de¬ 
mands  for  goods  should  be  lifted  at  the  earliest  pos¬ 
sible  moment.  As  soon  as  the  danger  of  inflation  has 
receded,  price  controls  must  be  removed  and  profit 
margins  again  left  free  to  be  determined  by  market 
forces.  The  excess  profits  tax  must  be  repealed  and  the 
burden  of  other  taxes  on  business  profits  greatly  re¬ 
duced.  Tax  laws  should  be  revised  so  as  to  permit  ade¬ 
quate  rewards  for  assuming  risks.  The  modernizing  of 
anti-trust  laws  and  their  vigorous  enforcement,  not  in¬ 
discriminate  persecution,  will  be  supported  by  all 
who  really  w^ant  free  enterprise.  Such  measures  will 
strengthen  the  incentives  to  expand  old  businesses  and 
to  start  new  ventures. 

Grants  of  unlimited  monopoly  powers  to  labor 
unions  which  enable  them,  consciously  or  not,  to 
sabotage  the  profit  incentive  in  business  must  be  with¬ 
drawn.  Labor  has  certain  legitimate  rights;  and  in  order 
to  preserve  them  and  its  freedom,  labor  must  come  to 
realize  that  its  best  interests  lie  in  a  well  functioning, 
self-disciplined  competitive  free-enterprise  economy. 

There  must  be  evolved  in  the  minds  of  business, 
labor,  and  the  public  a  recognition  of  the  need  for  pri¬ 
vate  business  enterprise  and  a  realization  that  policies 
which  throttle  it  are  harmful  not  only  to  businessmen 
but  to  workers  and  consumers  as  well.  Unless  we 
achie\’e  this  understanding  and  avoid  needless  deter¬ 
rents  to  business  expansion,  we  are  likely  to  pay  for  our 
folly  in  the  destruction  of  our  free  enterprise  system. 

Wb  cannot  tolerate  conditions  in  which  special  inter¬ 
est  groups  in  business,  labor,  agriculture,  or  politics 
pre\  cut  free  access  to  the  market  by  would-be  competi¬ 
tors.  Such  monopolizing  of  opportunities  stifles  progress 
and  creates  profits  or  wage  rates  based  on  artificial 
scarciU’.  In  such  cases  government  interference  to 
open  the  market  to  all  comers  is  clearly  indicated.  We 
must  recognize  the  need  for  constructive  policies  by 
business,  labor,  and  government  which  will  insure  the 
competition  necessary  for  the  successful  operation  of 
our  economy. 

Increased  government  regulation  and  control  of  busi¬ 
ness  activities  is  not  conducive  to  strengthening  the 
virility  of  private  enterprise.  Go\’crnment  ow’nership 
and  operation  of  productive  resources  certainly  is  not 
to  be  condoned.  ITie  more  government  rules  and  regu¬ 
lates  business,  the  less  will  be  the  incentive  to  assume 
risks  and  to  exercise  individual  initiative.  Government 
regulation  of  the  detailed  operation  of  industry'  inhibits 
progress,  is  prey  to  political  pressures,  and  is  subject  to 
the  human  failings  of  its  administrators.  Better  far  the 


rough  guidance  and  justice  of  vigorous,  though  some¬ 
what  imperfect,  competition  than  the  uncertaiutv  of 
arbitrary'  regulation. 

The  gravest  threats  to  our  competitixe  system  exist 
in  legalized  monopolies,  such  as  the  N.R.A.  once  com¬ 
prised,  such  as  the  laix)r  unions  and  farm  groups  have 
recently  achieved,  such  as  businessmen  themselves  have 
sometimes  sought.  The  power  of  labor  monopolies  to 
encroach  on  business  profits  will  tend  to  interfere 
seriously  with  the  needed  flow'  of  new  investment.  And 
when  any  group  is  strong  enough  to  move  the  aserage 
level  of  costs  as  much  as  the  labor  groups  and  the  farm 
groups  are  able  to  do,  there  is  good  reason  to  fear  that, 
W'hen  we  begin  to  approach  high  levels  of  emplovnient 
and  production  in  time  of  peace,  these  groups  will  in 
duce  a  price-w'age  spiral  w'hich  will  waste  money  in 
comes  on  price  increases  instead  of  permitting  them  to 
draw  unemployed  resources  into  production.  While  the 
demands  of  labor  for  collective  bargaining  rights  and 
the  demands  of  farmers  for  protection  against  the  rigors 
of  depression  have  validity',  there  can  be  no  reason  for 
excessive  grants  of  power  and  privilege  which  threaten 
to  make  our  system  of  free  enterprise  unworkable. 

Ours  is  a  complex  economic  structure.  The  functions 
which  prices,  income,  savings,  investments,  and  taxes 
play  in  this  system  are  difficult  to  comprehend. 

As  I  have  said  before:  Thinking  is  hard  work,  and  vve 
will  have  to  work  hard  if  we  arc  to  develop  business 
policies,  labor  policies,  and  government  policies  which 
will  insure  full  employment  and  the  opportunity  for 
consistent  profit.  Yet  only  through  such  policies  can  we 
guarantee  that  private  enterprise  will  be  the  predomi¬ 
nant  source  of  jobs,  income,  and  production. 

Even  more  difficult  than  thinking,  and  more  impor¬ 
tant,  is  the  implementation  of  many  policies  that  are 
in  the  interest  of  the  free  enterprise  system.  Not  all 
measures  will  satisfy  all  people.  Special  interests  will 
have  to  be  subordinated  to  the  total  interests  of  the 
nation.  Sacrifice  and  vision  have  been  essential  to  the 
winning  of  the  war.  I’hey  will  be  no  less  essential  to 
the  winning  of  the  peace. 

If  w'e  can  gain  recognition  of  the  crucial  role  of  in¬ 
centives  for  enterprise,  if  we  stand  squarely  for  com¬ 
petition  and  against  protection  or  privilege  for  special 
interests,  and  if  we  bend  our  efforts  to  find  satisfactory 
ways  and  means  to  prevent  large-scale  unemployment, 
we  can  have  the  full  benefits  which  only  a  free  enter¬ 
prise  svstem  can  produce— in  industrial  progress,  in  im¬ 
proved  standards  of  living,  and  in  the  preservation  of 
our  democratic  ways  of  life. 


President,  McGraw-IIill  Publishing  Company  .  Inc. 
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THE  EXECUTIVE  WHO  STOPS  TO  THINK 


Knows  that  “10%  for  Wkr  Bonds  isn’t  enou^ 


Workers’  Living  Costs  going  up  .  .  .  and 
Income  and  Victory  Tax  now  deducreil 
at  source  for  thousands  of  workers  .  .  . 

Check!  You’re  perfectly  right  .  .  .  but 
all  these  burdens  are  more  than  balanced 
hy  much  higher  FAMILY  INCOMFS  for 
must  of  your  U'orkers! 

Millions  of  new  workers  have  entered 
the  picture.  Millions  of  women  who 
never  worked  before.  Millions  of  others 
who  never  began  to  earn  what  they  are 
getting  today! 


War  Bond  campaign  is  built  around  the 
family  unit — and  labor-management  sales 
programs  should  be  revised  accordingly. 

For  details  get  in  touch  with  your  local 
War  Savings  Staff  which  will  supply  you 
with  all  necessary  material  for  the  proper 
presentation  of  the  new  plan. 

Last  year’s  bonds  got  us  started — this 
year's  bonds  are  to  win!  So  let’s  all  raise 
our  sights,  and  get  going.  If  we  all  pull 
together,  we’II  put  it  over  with  a  bang! 


A  lOV*  Pay-Roll  Allotinent  for  War 
Bonds  from  the  wages  of  the  family 
bread-winner  is  one  thing  —t/  /TK*  Pay- 
Roll  Allotment  from  each  of  several  workers 
in  the  same  family  is  quite  another  matter! 
Why,  in  many  such  cases,  it  could  well 
be  jacked  up  to  .WA'  A(K>  tir  even  more 
of  the  family’s  new  money! 

That’s  why  the  Treasury  Department 
now  urges  yt)u  to  revise  your  War  Bond 
thinking — and  yt)ur  War  Bond  selling  —on 
the  basis  of  family  incomes.  The  current 


This  space  is  a  contribution  to 
America’s  oll-out  war  effort  by 
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BONNEVILLE,  PUGET  SOUND 
SIGN  POWER  CONTRACT 

A  one-year  contract  between  F?onne- 
ville  Power  Administration  and  Puget 
Sound  Power  &  Light  Co.  provides  for 
delivery  of  30,000  kw.  of  prime  power 
to  the  private  utility.  The  contract  was 
effective  Oct.  1. 

Bonneville  will  deliver  power  to 
Puget  Sound  at  the  utility’s  Renton. 
Wash,  switching  station,  where  the 
tw'o  systems  are  interconnected,  and  at 
any  other  interconnection  with  the 
Northwest  power  pool  through  which 
the  power  schedule  under  the  contract 
may  flow. 

Firm  power  will  be  purchased  at 
Bonneville’s  wholesale  power  rate  of 
$17.50  a  year  per  kilowatt  of  billing 
demand.  Dump  energy  at  Bonneville’s 
rate  of  2.5  mills  per  kilowatt-hour  will 
be  used  when  available  to  displace  fuel 
generation. 


Power  Demands  Heavy  on 
Bonneville-Coulee  Plants 

To  meet  power  demands  on  the 
Bonneville-Grand  Coulee  system,  spill 
way  gates  at  Bonneville  dam  have 
been  closed  allowing  the  entire  Colum¬ 
bia  River  flow  to  be  diverted  througli 
the  power  house  in  an  attempt  to  kecji 
all  nine  generators  near  peak  produc¬ 
tion,  it  was  announced  last  month  hv 
Administrator  Paul  J.  Raver.  Demands 
on  the  system  have  reached  as  high  as 
1,146,000  kw.,  100,000  kw.  above 
rated  capacity  of  the  Bonneville  and 
Coulee  plants.  Raver  stated. 

A  tenth  generator  will  be  ready  for 
operation  at  Bonneville  this  year,  and 
one  additional  generator  has  been  put 
into  service  at  Grand  Coulee  with  an¬ 
other  scheduled  for  early  1944.  Bonne¬ 
ville  officials  have  stated  that  it  mav 
be  necessary  to  use  some  storage  from 
the  Grand  Coulee  reservoir  to  earn 
peak  loads  next  winter. 

•  In  Cooperation  with  the  voluntarx 
conservation  plan.  Public  Service  Co. 
of  Colorado  has  turned  out  for  the 
duration  the  13,000  lights  which  have 
illuminated  the  exterior  of  its  Denver 
building  since  November  1910.  Except 
when  the  building  was  darkened  dur¬ 
ing  test  blackouts,  the  lights  have 
burned  every  night  for  the  33-year 
period. 

•  Coui.EE  Dam  is  now  the  official 
name  of  both  the  contractors’  town 
and  the  engineers’  village,  following 
merger  of  the  two  towns,  one  on  each 
side  of  the  Columbia  River  at  the  dam 
site.  The  contractors’  towm  foroierix 
was  called  Mason  City. 


Strip  for  Action!  Strip  mode  from  WILBUR  B.  DRIVER  CO. 
special  alloys!  Strip  that  has  so  many  essential  war  uses!  As 
it  is  rolled  through  their  mills,  day  and  night,  we  know  it  will 
do  its  part  in  flattening  the  Axis! 

Consult  us  for  your  special  alloy  requirements  in  rod,  wire, 
ribbon  and  strip — both  hot  and  cold  rolled. 

ELECTRICAL  SPECIALTY  COMPANY 

Pacific  Coasf  Repretentatiye 

LOS  ANGELES  SAN  FRANCISCO  SEATTLE 

418  East  3rd  St.  316— 11th  St.  562  First  Ave.,  So. 
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KLIPLOKS 

**L4H;k  like  a  Fwe” 

Supply  tha  naadad  pras- 
sura  batwaan  fusas  and 
clips  and  aliminata: 

•  Naadlass  shutdowns 

•  Lott  production 

•  Dastruction  of  vital 
war  matarials 

•  Wastad  currant 

Install  TRICO  KLIPLOKS 
avarywhara. 

Writa  for  Bullatin  No.  A 

COAST  REPRESENTATIVES 
W.  E.  Tonne  Co.,  1M4  Broadway,  Denrar 
H.  H.  Van  Luvao,  307  E.  Srd  St..  Loa  Anselaa 
Albert  S.  Knl(bt,  3006  Waatem  Ava..  Seattle 
Wallace  B.  Lynn  Co..  3048  Market  St..  San  Francisco 


TRANSFORMERS 


—in  the  JEFFRIES  line 

Practically  all  your  small  transformer  needs 
are  supplied  by  the  Complete  Jeffries  line. 
We  heve  specialized  for  years  in  providing 
transformers  to  aiectly  match  your  require¬ 
ments.  If  not  in  our  regular  line,  we  build 
to  meet  your  specifications — in  a  hurryll 

Minimize  your  voltage  losses.  Specify  scat¬ 
tered  transformers  to  eliminate  duplicate  con¬ 
duit  runs,  and  save  on  power  costs. 

JEFFRIES  TRANSFORMER  COMPANY 
1710  E.  BTth  St.  Los  Angeles,  CalH. 


MORE  KILOWATTHOURS  EOR  VICTORY 


NOVEL  SCHEME  OF 
TIE  LINE  DIFFERENTIAL  PROTECTION 

•  •  .  saves  50  tons  of  critical  material 

A  132  kv  tie  line  was  recently  constructed 
to  interconnect  two  large  Midwestern  utili¬ 
ties.  Minimum  use  of  critical  materials  W2is 
essential. 

At  one  end  of  the  interconnection  two 
other  132  kv  circuits  terminate  on  the  scune 
bus.  Two  30, OCX)  kv-a  transformer  banks  of 
different  winding  arrangements  step  down  to 
26.4  kv,  with  low  tension  breakers  available. 

Recommended  procedure  to  provide  differ¬ 
ential  protection  for  this  combination  would 
be  to  provide  high-voltage  circuit  breakers 
for  each  transformer  bank  and  for  each  line 
— five  132  kv  breakers. 

Westinghouse  engineers,  co-operating  with 
utility  personnel,  worked  out  a  special  scheme 


of  differential  protection — with  circuit  break¬ 
ers  on  each  of  the  three  Lines  and  disconnect¬ 
ing  switches  instead  of  circuit  breakers  on  the 
two  transformer  banks. 

Thus  differential  protection  was  provided, 
two  132  kv  breakers  were  temporarily  elimi¬ 
nated,  and  50  tons  of  critical  material  were 
saved. 

This  is  typical  of  Westinghouse  engineering 
assistance  in  providing  "More  Kilowatthours 
for  Victory".  Perhaps  we  can  help  you  with 
similar  problems.  Westinghouse  Electric  & 
Mfg.  Co.,  East  Pittsburgh,  Pa.  j.9707s 

®  Westinghouse 
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INDIANA 
STEEL  &  WIRE  CO 

MUNCIE:  .  INDIANA 


94  News 


Electrical  West- 


^rapo 

STEEL 

CONDUCTOR 


Utilities  will  not  be  required  to  pur¬ 
chase  transformers  from  excess  stocks 
unless  they  qualify  at  least  as  s<*rvice- 
able.  When  a  prospective  transformer 
purchaser  is  referred  by  a  regional 
WPB  engineer  to  a  transformer  and 
finds  it  unserviceable,  he  may  obtain 
another  reference.  Third  quarte  r  in¬ 
ventory  reports  on  forms  WPB-19R 
and  UF-22  will  require  transformers 
to  be  listed  in  accordance  with  the 
program. 

Standards  have  been  established  as 
follows: 

New — Never  in  service. 

First  Class — Not  requiring  repairs 
of  any  kind  and  which  has  been  in 
service  not  more  than  ten  years  and 
was  manufactured  after  Jan.  1,  1930. 
or  has  a  steel  tank  and  has  had  coils 
installed  after  Jan.  1,  1930. 

Serviceable  —  Leads  rehabilitated: 
bushings  inspected  and  replaced  if 
necessary;  case  in  good  condition, 
with  no  mechanical  damages  and 
painted  if  necessary;  oil  in  good  con¬ 
dition;  able  to  withstand  an  insulation 
test  of  150%  of  rated  voltage,  and 
manufactured  after  Jan.  1,  1925,  or 
has  had  new  coils  installed  after  Jan. 
1,  1925,  and  has  a  steel  case. 


COURT  REMOVES  CASE 
AGAINST  CONTRAQORS 


Judge  Michael  J.  Roche,  U.  S.  Dis¬ 
trict  Court,  San  Francisco,  removed  the 
case  against  the  electrical  contractors 
and  unions  of  San  Francisco  and  the 
East  Bay  from  the  calendar,  Oct.l6. 
This  is  equivalent  to  letting  the  case 
die  by  default  unless  the  Department 
of  Justice,  which  instituted  the  anti¬ 
trust  charges,  Dec.  19,  1939,  makes  a 
move  to  reopen  the  case. 

While  this  does  not  lift  the  accused 
contractors  from  the  shadow  of  indict¬ 
ment,  it  suggests  that  the  government’s 
case  is  too  weak  to  pursue  and  rather 
than  lose  face  in  its  anti-trust  cam¬ 
paign,  it  is  not  desirous  to  push  this 
case  to  a  possible  adverse  decision 
which  would  weaken  its  position  in 
other  anti-trust  actions.  In  most  cases 
accused  associations  take  consent  de¬ 
crees  which  leave  the  accused  open  to 
subsequent  action,  yet  satisfy  the  De¬ 
partment  of  Justice  that  it  is  breaking 
up  “combinations  in  restraint  of 
trade.” 

The  San  Francisco  groups  have 
stood  their  ground,  their  attorney, 
Walter  J.  Walsh,  contending  that  their 
procedure  had  been  set  up  under  Cali¬ 
fornia  law,  had  been  given  legal  prece¬ 
dent  in  court  decisions  within  the 
state,  and  that  their  operations  were 
not  in  any  sense  “interstate  commerce” 
nor  did  they  interfere  with  such.  It 
was  upon  this  issue  of  state’s  rights 
and  jurisdiction  that  the  Department 
of  Justice  has  not  seen  fit  to  carry  to 
a  decision.  The  case  against  the  con¬ 
tractors  has  been  repeatedly  postponed, 
usually  at  government  request. 

OWU  Defines  Standards  for 
Distribution  Transformers 

A  program  to  insure  that  distribu¬ 
tion  transformers  sold  from  excess 
stocks  of  electric  utilities  are  usable 
has  been  established  by  the  Inventory 
Control  Branch  of  the  Office  of  War 
Utilities. 

Under  the  program,  excess  distribu¬ 
tion  transformers,  defined  as  those 
having  a  secondary  voltage  capacity  of 
less  than  700  volts,  or  of  less  than 
150  kva.  capacity,  are  to  be  classified 
as  new,  first  class  or  serviceable. 
Transformers  in  excess  inventory 
which  cannot  meet  the  standards  of 
one  of  these  three  classes  are  to  be 
scrapped.  Those  transformers  which 
do  not  meet  one  of  these  classifications 
but  which,  in  the  opinion  of  the  owner, 
should  still  not  be  scrapped  may  be 
kept  in  inventory,  provided  the  trans¬ 
formers  classified  as  new,  first  class 
or  serviceable  are  first  made  available 
for  sale  in  that  order. 


Idle  Machinery  Will  Be 
Redistributed  by  WPB 

W’PB  has  instituted  a  broad  pro¬ 
gram — largely  similar  to  that  by  which 
the  Office  of  War  Utilities  redistrib 
utes  the  excess  inventories  of  utilities 
— to  redistribute  used  and  idle  ma¬ 
chinery  valued  at  more  than  $1,000.- 
000,000. 

The  program  will  be  conducted  b\ 
WPB’s  Redistribution  Division,  but 
will  be  operated  principally  on  a  re¬ 
gional  basis.  As  in  the  OWU  program 
and  in  similar  redistribution  programs 
previously  installed  to  move  frozer 
metal  inventories,  the  sales  will  be 
made  by  owners  to  purchasers  who 
have  located  needed  equipment  on  re¬ 
gional  inventory  lists  maintained  at 
regional  WPB  offices.  No  fee  will  be 
charged  for  the  service,  but  sales  will 
be  subject  to  OP  A  price  ceilings.  Sales 
of  government  property  to  dealers  will 
be  made  on  the  usual  bid  basis.  Sales 
of  controlled  products  will  be  made 
only  to  purchasers  certified  as  eligible 
by  WPB. 


I\ural  distribution  linos  of  Grapo  Stool  Con- 
ductor  will  prov*  •ffici*nt,  •conomical  and  dapand- 
abla  for  yaars  undar  normal  oparaEing  conditions. 
Tha  ruggad  tansila  strangth  inharant  in  Ehic  con¬ 
ductor  maica*  possibla  long-span,  low-cost  con¬ 
struction  raquiring  a  minimum  of  maintananca. 
Ralativaly  low  60-cycla  rasistanca,  low  magnatic 
parmaability  and  low  60-cycla  raactanca  contributa 
to  improvad  alactrical  afficiancy. 

For  rural  axtansions  authorizad  by  Utilitias 
Ordar  U-l-c,  spacify  No.  6  B.W.G.  Srapo  HTC- 
130  Strandad  (3-wira)  Conductor — tha  siza  and 
typa  racommandad  for  tha  purposa.  For  information 
on  this  or  othar 
con- 
tha 

offica  tha  Gray- 
bar 

Distributors, 
or  diract  for 
EnglnaarlngAAanu- 
al  containing  com- 
plata  information 
on  Grapo  Staal 


•  Electric  Motor  and  Equipment 
Repairmen  have  been  added  to  the  list 
of  critical  skills  in  the  Washington,  D. 
C.,  area  by  the  area  War  Manpower 
Commission.  The  move  followed  a  re¬ 
port  by  a  trade  association  that  4.000 
unusable  electric  motors  were  standing 
idle  in  district  repair  shops  for  want 
of  skilled  repairmen. 


EP  THIS  WAR  WORKER  SAFE 

ith  the  only  grating  that 
as  the  unique  twisted  bar! 
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easy  to  paint  and  maintain 
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[ed  construction 
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BLAW-KNOX  division  of  Blow-Knox  Co. 

2098  FARMERS  BANK  BUILDING  .  PITTSBURGH,  PA. 
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FPC  SCORES  NARUC 
AMENDMENT  PROPOSALS 


Ainendnients  to  the  Federal  Power  emergency  service  or  for  an  exchang 
Act  of  1935  proposed  by  the  National  of  energy,  or  because  of  a  “slop-over 
Association  of  Railroad  and  Utilities  of  energy  between  connecting  lines  c 
Commissioners  have  been  assailed  by  systems.  In  addition,  new  subsectior 
the  Federal  Power  Commission  as  are  added  to  section  201  to  define  tl 
“ripper  hills”,  which  would  allow'  elec-  terms  “emergency  service”  and  “slo] 
trie  utilities  to  evade  federal  regula-  over.”  The  definition  of  the  ten 
tion  by  the  organization  of  “dummy”  “public  utility”  in  subsection  (e)  < 
companies.  section  201  is  amended  to  make  tl 

NARUC  approval  of  a  resolution  term’s  applicability  depend  solely  e 
seeking  redefinition  of  the  act  fol-  whether  the  person  “sells  electric  ei 
lowed  a  heated  discussion  at  its  recent  ergy  at  wholesale  in  interstate  con 
war  convention  of  what  critics  termed  merce”  or  “transmits  electric  energ 
the  encroachment  of  the  FPC  on  the  in  interstate  commerce  for  compensi 
rights  of  state  authorities  to  regulate  tion.”  The  tenn’s  applicability  |)resen 
public  utilities.  Issued  two  weeks  be-  ly  is  based  upon  ownership  or  o|)eri 
fore  the  convention  action  was  taken  tion  of  facilities  subject  to  the  juri 
and  signed  by  Chairman  Leland  Olds,  diction  of  FPC  under  Part  11  of  tl 
Vice-Chairman  Basil  Manley  and  Com-  Federal  Power  Act. 
missioners  Claude  L.  Draper  and  John 

w.  Scott,  an  FPC  protest  charged  that  Shasta  Dam  Scheduled  to 

the  proposed  amendments  “would  he  ,  •  ••  i 

an  unprecedented  undertaking  in  Start  Operations  in  March 
which  those  who  have  been  fulh  Confidence  that  Shasta  Dam  coi 
heard  at  every  stage  of  the  proceed-  gtruction  schedules  will  permit  pow( 
ings  would  seek,  without  any  clear  eeneration  to  start  in  March  was  e 
showing  of  injury,  to  reverse  the  de-  pressed  last  month  by  Office  of  W; 
cisions  of  the  Congress,  the  commis-  Utilities  officials, 
sion  and  the  courts.’  ^  High  turnover  in  the  constructio 

Asking  NARUC  to  drop  or  indefi-  crew  has  slowed  work  on  the  dam  am 
nitely  postpone  its  attempt  to  amend  }|,  gn  effort  to  improve  the  situatioi 
the  act.  the  commission  protest  said:  Director  B.  J.  Sickler  of  the  Powt 
“You  may  be  assured  that,  if  such  a  Division  and  Begional  Engineer  V.  \ 
policy  is  pursued,  the  Federal  Power  Marquis  rex:ently  conferred  with  Sa 
Commission  will  not  seek  to  invade  or  Francisco  area  ’■enresentatives  of  tl 
circumscribe  the  jurisdiction  of  any  Manpower  Commission, 

state  commission  hut  will  continue  to  As  a  result  of  these  conference 
cooperate  w'holeheartedly  with  such  labor  recruiting  for  the  project  wi 

commissions  in  protecting  and  promot-  allowed  on  a  much  broader  has; 

ing  the  interests  of  all  consumers  of  than  was  permissible  heretofore  undf 
electricity  and  natural  gas  in  the  WMC  regional  controls.  The  Reddinj 
United  States.’  Calif,  office  of  the  United  States  Eir 

Denying  that  the  commission  or-  ployment  Service  will  attempt  to  ol 
ders  or  court  decisions  curtailed  or  set  tain  the  necessary  150  extea  lahorei 
aside  the  jurisdiction  of  any  state  com-  and  will  cooperate  with  the  Shasta  coi 
mission,  the  FPC  executive  committee  tractor  in  attempting  to  cut  down  labc 
stated  that  all  the  courts  have  said  is  turnover.  Exit  interviews  will  he  i' 
that  the  federal  agency  has  jurisdiction  (luired  of  men  who  attempt  to  lea\ 
and  may  exercise  its  authority  over  the  job,  and  certificates  of  availabi 
utilities  having  facilities  or  transac-  ity  will  not  he  issued  as  easily  as  the 
tions  in  interstate  commerce.  “But  have  been. 

this  jurisdiction  is  not  exclusive  as  in  No  difficulty  has  been  encounten 
the  case  of  some  other  federal  regu-  in  itistalling  the  two  75,()00-kw.  ger 
latory  agencies,”  the  statement  con-  erators  in  the  power  house, 
tinued,  “and  does  not  deprive  the 

state  commissions  of  any  authority  •  Of  the  S10,000,000  in  REA  f'mi 
which  they  may  constitutionally  exer-  to  he  allotted  to  states  during  the  li-' ; 
cise.”  year  on  the  basis  of  unelertrilif 

NARUC  Solicitor  John  Benton  dis-  farms,  $486,096  has  been  earmarks 
closed  that  the  association’s  proposals  for  the  Western  states.  Amounts  n 
for  revision  of  the  Federal  Powder  Act  served  for  particular  states  are: 
have  not  yet  been  laid  before  Congress  zona.  $29,^5;  California,  S4<!.4/0 
but  that  they  probably  will  be  reason-  Colorado,  $78,338;  Idaho,  $3(1919 
ably  soon.  TTiey  redefine  the  terms  Montana,  $86,538;  Nevada,  $  >.142 
“transmission  of  electric  energy”  and  New  Mexico,  $76,056;  Oregon, 
“sale  of  electric  energy  at  wholesale”  081;  Utah.  $16,776;  Washington. '"U 
as  contained  in  subsections  (c)  and  709;  Wyoming,  $27,227. 


In  Army,  Navy  camps  and  war  plants 
these  economical  Thermador  Fan- 
Type  Electric  Heaters  are  providing 
comfort  and  convenience. 

With  a  flip  of  a  switch,  these 
double-purpose  units  heat  in  winter, 
circulate  cooling  air  in  summer. 
Flameless,  fumeless  Thermador 
Heaters  are  only  available  on  pri¬ 
ority  orders  in  portable  or  built-in 
types  for  use  on  115-volt  A.C.  serv¬ 
ice,  1650  watts  capacity,  or  230-volt 
A.C.  in  capacities  up  to  5000  watts. 

When  victory  is  won,  you’ll  enjoy 
a  Thermador  in  your  home  to  heat 
ctK)!  corners,  to  cool  warm  areas,  to 
dry  clothes  and  hair— they’re  another 
reason  to  buy  War  Bonds  today! 


Thtrmador  aho  manufactures  built-in  Electric 
Heaters,  Electric  Ranges, 

Electric  Water  Heaters,  '• 
and  Small  T rans/ormers. 
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DENVER  FIRM  TO  BUILD 


SHASTA-OROVILLE  LINE 


(’ontract  for  construction  of  the 
lOti-mile  Shasta-Oroville  transmission 
line  has  been  awarded  to  the  Larson 
Construction  Co.  of  Denver  on  a  con¬ 
tract  price  of  $258,841. 

Original  bids  called  in  August  re¬ 
sulted  in  a  low  bid  of  $207,531  b>  the 
R.  A.  Wattson  Co.  of  North  Holly¬ 
wood.  which  subsequently  claimed  an 
error  of  $50,000  or  more  in  computa¬ 
tion.  All  bids  w'ere  then  rejected  ac¬ 
cording  to  law  and  the  Bureau  of 
Reclamation  was  authorized  by  Secre¬ 
tary  Ickes  to  negotiate  a  War  Powers 
Act  contract  with  the  Larson  Con¬ 
struction  Co.,  second  low  bidder. 

The  $258,841  contract  price  is  $10,- 
000  above  the  Larson  company’s  orig¬ 
inal  bid,  an  increase  granted  to  cover 
additional  costs  caused  by  delay  in 
starting  the  work  and  consequent  loss 
of  about  a  month  of  good  construction 
weather. 

The  line  is  scheduled  for  operation 
early  in  March. 
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OWU  Adopts  Program 
to  Push  Conservation 


A  six-point  program  to  spur  the  na¬ 
tional  electric  conservation  campaign 
was  approved  by  the  informal  indus¬ 
try  advisory  committee  of  the  electric 
utility  industry  at  a  meeting  on  Oct.  18 
with  Director  J.  A.  Krug  of  the  Office 
of  War  Utilities. 

Decentralization  of  OWU  was  dis¬ 
cussed  at  the  same  meeting,  but  doubt 
was  expressed  that  operations  could 
effectively  be  removed  from  Washing¬ 
ton  on  any  large  scale. 

Outstanding  in  the  six-point  plan 
I  was  the  recommendation  that  the  seven 
electric  organizations — the  American 
Public  Power  Assn.,  the  Council  of 
Electric  Operating  Companies,  the  In¬ 
terior  Department,  the  Edison  Electric 
Institute,  the  National  Rural  Electric 
Cooperative  Assn.,  the  Rural  Electrifi¬ 
cation  Administration  and  the  Tennes¬ 
see  Valley  Authority — report  to  their 
members  on  the  situation  facing  the 
electric  conservation  program,  advise 
them  of  the  extent  of  the  cooperation 
other  participating  industries  and 
pk  those  which  are  not  yet  actively 
|m  the  electric  program  to  get  in  it. 

Other  recommendations,  based  on 
bhe  consensus  that  the  electric  cam- 
jpaigri  could  be  definitely  accelerated 

their  adoption,  were  as  follows: 

1.  National  trade  associations 
f'hould  be  urged  to  cooperate  as  fully 

possible  with  the  over-all  and  elec- 
[dc  campaigns. 

2.  Organization  of  local  conimit- 
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tees  representing  all  seven  cooperating 
industries  should  be  completed  as 
rapidly  as  possible. 

3.  Regional  WPB  directors  should 
represent  Washington’s  views  on  the 
campaign  locally. 

4.  Government  publicity  on  the 
campaign  should  be  continued  and  in¬ 
tensified,  going  to  the  press,  local  trade 
associations,  chambers  of  commerce 
and  similar  organizations.  It  should 
stress  the  “why”  of  the  electric  con¬ 
servation  program. 

5.  The  other  six  cooperating  indus¬ 
tries  should  be  requested  to  tie  in  their 
advertising  copy  more  closely  with  the 
over-all  conservation  drive. 


Lamp  Replacers 
Lamp  Base 
Removers 
Cartridge  Fuse 
Tongs 

Swritch  Hooks 

Send  for  Catalogue 

We  have  been  making 
safety  tools  for  26  years 

THE  G.  C.  A. 
Manufacturing  Co. 

Pittsfield,  Mass. 


MAKE  IT  STRONGER 


WITH  A  STRONGER  LINK 


You  can  only  expect  utmost  dependnbility  from  your  electrical 
installation  if  you  give  the  same  consideration  to  the  selection  of 
the  fittings  as  you  do  to  other  seemingly  more  important  elements. 
Copper  lugs,  connectors  and  terminals  may  be  insignificant  in  rel¬ 
ative  size;  actually^  they  are  as  vital  as  that  proverbial  link  .  .  . 
than  which  the  chain  cannot  be  stronger. 

The  Sherman  Manufacturing  Company  makes  available  to  you 
copper  electrical  fittings  of  the  highest  quality — fittings  that  are 
designed  to  give  efficient  service  in  almost  every  type  of  electrical 
installation.  They  include  a  complete  line  of  Solder  and  Solderless 
Lugs,  Copper  Terminals  and  Connectors,  Fuse  Clips.  Rigid  Ground 
Fittings  and  Plastic  Fixture  Connectors. 

.411  Sherman  stock  items  are  usually  available  in  Marwood  ware¬ 
houses. 

Order  Sherman  Fittings  from  your  favorite  jobber 
Be  sure  to  specify  ^'Sherman" 
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H.  A.  Van  Norman  To  Head 
Los  Angeles  Operations 

Consolidation  of  the  water  and 
power  bureaus  and  appointment  of  H. 
A.  Van  Norman  as  chief  engineer  and 
general  manager  of  the  combined 
operations  has  been  announced  by  the 
Los  Angeles  Department  of  Water  & 
Power. 

A  veteran  city  employee  and  under 
the  old  set-up  head  of  the  Bureau  of 
Water  Works  and  Supply,  Van  Nor¬ 
man  was  for  many  years  assistant  to 
the  late  William  Mulholland,  “father” 
of  the  Los  Angeles  Aqueduct  and  is 
identified  with  construction  of  that 
project.  He  directed  all  of  the  Owens 
Valley  Aqueduct  maintenance  and  ex¬ 
tension,  including  the  recently  com¬ 
pleted  13-mile  Mono  Craters  tunnel, 
which  added  a  new  watershed  to  the 
Owens  Valley  source.  A  native  Texan, 
he  has  lived  most  of  his  life  in  south¬ 
ern  California.  He  served  the  Army  in 
the  Philippines  and  was  a  Captain  of 
Engineers  in  World  War  1. 

H.  C.  Gardette,  who  headed  the  Bu¬ 
reau  of  Power  &  Light  under  the  for¬ 
mer  operating  plan,  has  been  serving 
recently  under  an  extension  of  his  re¬ 
tirement  period.  Van  Norman  is 
scheduled  to  reach  his  retirement  peri¬ 
od  soon,  but  it  is  expected  that  he,  too, 
will  continue  to  serve  under  a  time 
extension. 


Carbon  Products 


Multiflex  Brushes 
Give  Better 
Commutation, 

Longer  Life, 

Less  Commutator  Wear, 
That  Extra  Demand  Required, 
Better  Performance 
Ail  Around 


Pacific  CooMt  Offices 

70  T»ntH  St., 

San  Francitco  I,  Calif. 
166  Jackson  Street 
Seattle,  Washington 

324  N.  W.  Broadway 
Portland,  Oregon 

225  W.  Pico  Boulevard 
Los  Angeles,  California 


WILLIAMS 


few  years,  Jacquot  had  been  head  «{ 
the  Utah  State  College  agricultural  en 
gineering  department  and  assistant  di¬ 
rector  of  the  engineering  experiment 
station.  Prior  to  that  he  was  for  six 
years  an  instructor  of  agricultural  en¬ 
gineering  at  Washington  State  College. 


•  Fil  Doyle.  Leo  J.  Meyberg  Co.. 
Los  Angeles,  has  been  promoted  to 
manager  of  the  company’s  electrical 
supplies  division.  Formerly  he  was- 


BROWN 


Westinghouse  Supply 
Advances  Western  Men 

Westinghouse  Supply  Co.  has  ad¬ 
vanced  J.  Clyde  Williams  to  manager 
of  its  Oakland,  Calif,  branch  and  has 
appointed  Howard  G.  Brown  to  fill 
William’s  former  position  as  apparatus 
and  supply  manager  at  San  Francisco. 

Williams  has  been  in  San  Francisco 
since  1906  and,  except  for  time  out 
during  World  War  1,  has  been  asso¬ 
ciated  since  1912  with  Westinghouse 
or  with  electric  supply  firms  purchased 
by  that  company  in  1923. 

Brown  started  in  1908  as  electrician 
for  a  power  company  in  Mendocino 
City,  Calif.  He  also  became  affiliated 
with  Westinghouse  Supply  in  1923, 
when  it  purchased  an  electric  supply 
firm  which  he  was  serving. 

•  Arthur  C.  Jacquot  has  been 
named  manager  of  Bonneville’s  new¬ 
ly  established  North  Central  Washing¬ 
ton  office  at  Wenatchee.  For  the  past 


Make  deposits  when  you  want  to 
.  .  .  right  at  the  nearest  mailbox. 
No  need  to  ”go  to  the  bank.”  Nine 
out  of  ten  transactions  are  routine 
that  can  be  handled  by  our  Mail¬ 
way  service,  night  or  day,  Sundays 
and  holidays.  Our  special  Mailway 
envelopes  and  passbook  make  serv¬ 
ice  quick  and  safe. 

Open  a  Mail  way  aceount  by  mail 
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Give  Lasting  Service 


These  dependable  Textolite  sockets  are  ideal  for 
maintenance  wiring  and  for  new  war-purpose  wiring. 
Their  strength  and  excellent  insulating  qualities  make 
them  suitable  for  use  in  faaories,  mills,  warehouses  or 
in  any  location  where  conditions  are  severe. 

The  bodies  of  these  sockets  are  “sealed  in.”  Caps 
and  shells  are  insulated  and  will  not  rust,  corrode, 
flake  or  tarnish.  There  is  no  lining  to  char.  The 
threaded  catch  connection  will  hold  the  cap  and  shell 
together  securely  regardless  of  vibration. 

These  sockets  are  available  in  pull,  push,  key  and 
keyless  types.  All  have  standard  shadeholder  threads. 
(]aps  may  be  threaded  or  pendant 


MONCOR  SURFACE  WIRING  DEVICES 


These  ^cxxi'lfxikin^  devices  .ire 
ideal  tor  surface  wiring  in  war  hous- 
ing  and  in  war'purposc  industrial 
hull  dings,  warehouses,  etc.  Their 
use  saves  time  and  materials.  Knock¬ 
outs  in  the  ends,  sides  and  backs 
ot  these  devices  enable  them  to  he 
end-connected,  side-connected  (knob 
and  tube  or  cleat  wiring)  or  hack- 
connected  tor  concealed  wiring 


row  FURTHER  INFORMATION  about  G-E  wiring  devices,  wires  and 
cables  and  conduits,  see  the  nearest  G-E  Merchandise  Distribu- 
t^or  or  write  to  Section  CDW-1 133-18.  Appliance  and  Merchan¬ 
dise  Department,  General  Electric  Company,  Bridgeport.  Conn. 


G-E  CONDUITS  AND  BUILDING  WIRES 

There  are  G-E  conduits  and  building  wires  for 
every  purpose:  White  and  Black  rigid  conduit.s, 
EMT,  flexible  conduit,  Fiberduct  and  various 
building  wires  including  Type  SN  small  diameter 
thermo-plastic  insulated. 
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SMOOT- 

HOLMAM 


SIGHT-CRAFT 


LUMINAIRES  FLUORESCENTS 
REFLECTORS  FLOODLIGHTS 


INDUSTRIAL  AND  COMMERCIAL 
LIGHTING  EQUIPMENT 


HOME  OFFICE  AND  FACTORY 
INGLEWOOD,  CALIFORNIA 


SAM  FRANCISCO  OFFICE  4  WAREHOUSE 
460  7th  Street,  Son  Francisco,  Colif. 


FRED  ZAUGG 


907  N  W.  Irving  St 
Portlond,  Ore. 


REPRESENTATIVES 

kUGG  COAST  SALES  CO. 

Irvinq  St.  307  Main  Street 


Seottle,  Wash. 


STEVENS  SALES  CO 


41  Post  OFFice  Piece  Salt  Lake  City,  Utoh 


H.  H.  Van  luven 


307  East  3rd  St.  Los  Angeles 

Mutual  5173 


Manufacturers’’ 

Representative 


S.  H.  COUCH  CO. 

Telephone  Equipment — Annunciators— 
Push  Buttons-^laka  Staples 

LENZ  ELECTRIC  MFC.  CO. 

Lead — Braid  Covered  Cables  and  Wires 
Tinsel  and  Copper  Cordage 


SIGNAL  ENGINEERING  & 
MFG.  CO. 

Relays — Bells — Horns — Code  Call  Systems 
Hre  Alarm  Systems 

HART  MANUFACTURING 
COMPANY 

Remote  Control  Equipment — 

Relays — Thermostats 

STERLING  SIREN  CO. 

Electric  Sirens 

CLARK-COOPEH  CO. 

Air  Sirens — Air  Whistles 

CANNON  ELECTRIC 
DEV.  CO. 

Hospital  Signal  Systems — Motor  Plugs 
Receptacles 

TRICO  FUSE  MFG.  CO. 

Fuses,  Oilers,  Clip  Locks  and  Fuse  Pullers 

KNOX  PORCELAIN  CORP. 

Electrical  Porcelain 


Keith  Noble  Elected  NISA 
Secretary  in  Bay  Area 


Keith  M.  Noble,  of  Pacific  Electric 
Motor  Co.,  Oakland,  was  recently 
elected  secretary  of  the  Bay  Cities 
Chapter,  National  Industrial  Service 
Assn.,  succeeding  K.  M.  Ryals,  of 
Stone-Ryals  Electric  Co.  The  section 
was  formerly  known  as  the  Electric 
Motor  Dealers  Assn,  and  at  one  time 
previously  Noble  had  been  its  secre¬ 
tary. 

Awards  have  been  set  up  by  NISA 
to  stimulate  employees  of  member 
firms  to  turn  over  to  the  industry  any 
worthwhile  idea  which  may  be  of 
benefit  to  member  firms.  These  in¬ 
clude  savings  in  tools,  jigs,  better 
methods,  improvements  in  technique, 
etc.  These  may  be  submitted  at  any 
time  and  awards  are  to  be  made  at 
the  next  annual  meeting. 


Irrigation  District  Names 
Plummer  Chief  Engineer 


OBITUARY 


Samuel  H.  Taylor 


Samuel  H.  Taylor,  for  ten  years 
managing  director  of  the  Pacific  Coast 
Electrical  Assn.,  who  retired  in  1930 
alter  56  years  in  the  electrical  indus¬ 
try,  died  Oct.  18,  at  his  ranch  home  in 
Alameda  County.  The  oldest  living 
member  of  the  electrical  industry  in 
the  region  at  the  time  of  death,  Mr. 
Tavlor  came  to  California  to  set  up 
Riid  demonstrate  a  25-lamp  arc  light 
generator  at  Sacramento  for  the 
Thompson-Houston  Co.,  predecessor  to 
General  Electric  Co.,  in  1884.  He  in¬ 
stalled  and  sold  many  other  early  plants 
and  in  1890  left  that  company  to  join 
the  San  Jose  and  Santa  Clara  Railway, 
which  he  had  electrified. 

In  1897  Mr.  Taylor  joined  the  staff 
of  Rieger  &  Atwater,  Inc.,  jobbers  of 
railway  supplies,  which  later  became 
Electrical  Railway  &  Manufacturers 
Supplv  Co.,  of  which  he  became  man¬ 
ager.  When  it  was  bought  by  West- 
inghouse  in  1920,  he  was  appointed 
secretary  of  Pacific  Coast  Electrical 
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Assn,  and  remained  its  secretary  and 
manager  until  1930,  when  it  was  re¬ 
organized  by  a  committee  headed  by 
W.  L.  Frost,  whose  death  is  also  re¬ 
ported  in  this  issue. 


W.  L.  Frost 


Clifford  E.  Plummer  has  been  ap¬ 
pointed  chief  engineer  for  the  Modesto 
Irrigation  District  to  succeed  Neil  M. 
Cecil,  resigned.  Since  1936,  Plummer 
had  been  the  district’s  chief  electrical 
engineer,  a  position  which  has  been 
consolidated  with  that  of  irrigation 
engineer.  Before  his  association  with 
Modesto  Irrigation  District,  he  had 
been  electrical  foreman  and  electrical 
superintendent  of  the  Turlock  Irriga¬ 
tion  District. 


W.  L.  Frost,  retired  yice-president 
of  the  Southern  California  Edison  Co. 
died  suddenly  Oct.  13  at  his  home  in 
Los  Angeles.  He  w^as  65  years  of  age. 

He  retired  from  actiye  seryice  with 
Southern  California  Edison  on  July  1, 
1938,  after  a  distinguished  career  of 
38  years  in  the  Western  electrical  in¬ 
dustry.  He  joined  the  company  in 
1900  as  a  groundman  in  Pasadena. 

Holding  many  responsible  positions 
in  the  Edison  organization,  Mr.  Frost 
was  district  manager  at  Redondo 
Beach,  Santa  Ana  and  Redlands,  and 


W.  L  FROST 


Robert  W.  Miller 


Roliert  W'.  Miller,  .56,  yice-president 
and  treasurer  of  Idaho  Power  Co¬ 
died  Oct.  15  at  Boise.  He  was  stricken 
with  a  heart  ailment  while  hunting.  A 
native  of  Kansas,  Mr.  Miller  joined  thf 
power  company  when  it  was  formed 
in  1916. 


Noi 


from  1916  to  1920,  he  was  assistant 
general  agent  in  the  Los  Angeles  gen¬ 
eral  office. 

He  was  in  charge  of  Edison  com¬ 
mercial  activities  from  1922  until  hi? 
retirement.  He  was  appointed  vice 
president  in  charge  of  sales  in  1930. 
the  position  he  held  when  he  retired. 
Mr.  Frost  was  a  past  president  and  a 
director  of  the  Pacific  Coast  Electrical | 
Assn. 


usi 
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AS  YOU  NEVER  DROVE  BEFORE! 


put  more  into  War  Bonds  than  he  has 
been  doing. 

That’s  why  the  Treasury  Department 
has  set  new  quotas  for  the  current  Pay- 
Roll  Allotment  Drive — quotas  running 
about  50%  above  former  figures.  These 
quotas  are  designed  to  reach  the  new 
money  that’s  coming  into  the  family 
income.  Coming  from  millions  of  new 
workers  .  .  .  from  women  who  never 
worked  before  .  .  .  from  millions  who 
never  before  earned  anything  like  what 
they  are  getting  today! 

The  current  War  Bond  effort  is  built 
around  the  family  unit,  and  the  Treas¬ 
ury  Department  now  urges  you  to  or¬ 


ganize  your  War  Bond  thinking  —  and 
your  War  Bond  selling — on  the  basis  of 
your  employees’  family  incomes.  For 
details,  get  in  touch  with  your  local 
War  Finance  Committee  which  will  sup¬ 
ply  you  with  all  necessary  material  for 
the  proper  presentation  of  the  new  plan 
to  your  workers  through  your  labor- 
management  committees. 

Today  about  30,000,000  wage  earn¬ 
ers,  in  175,000  plants,  are  buying  War 
Bonds  at  the  rate  of  nearly  half  a  bil¬ 
lion  dollars  a  month.  Great  as  this 
sum  is,  it  is  not  enough!  So  turn-to  to¬ 
day!  Get  this  new  family  income  plan 
working! 


This  Space  Is  a  Contribution  to  America'c 
All-Out  War  Effort  By 

ELECTRICAL  WEST 


NOW’S  THE  TIME  TO  DRIVE  FOR  WAR  BOND  SALES 


★  ★  ★  ★.★★★★★★★★★★ 

YOU’VE  DONE  YOUR  BIT- NOW  DO  YOUR  BEST 

★  ★  ★  ★★★★★★  ★★★★★ 


Many  a  soldier  owes  his  life  to  a  com¬ 
mander  who  drove  him  to  the  utmost 
in  battle — never  let  him  slacken  for  a 
single  fatal  instant!  And  after  the  war, 
many  a  worker  will  owe  his  economic 
safety  to  a  leader  who  drove  him 
continuously  for  higher  Pay-Roll 
allotments  for  the  purchase  of  War 
Bonds! 


Despite  higher  taxes  and  prices,  the 
average  worker  still  has  more  money 
than  ever  before — particularly  on  the 
basis  of  the  family  income.  With  others 
the  family  earning,  too,  just  let  the 
’figure  it  out  for  himself’,  and 
illv  will  realize  that  now  he  can 


RESTRICTIONS 


Gilson  Electrical  Supply 
To  Have  New  Management 

Gilson  Electrical  Supply  Co.,  1106 
Madison  St.,  Oakland,  Calif.,  has  been 
by  William  C.  Figroid, 


taken  over 

Charles  Martin  and  Herbert  Dowd. 

They  purchased  the  interests  of  Frank 
E.  Boyd  and  Walter  Vance,  who  have 
operated  the  business  since  1939,  buy¬ 
ing  it  then  from  its  founder.  Figroid 
has  been  manager,  having  formerly 
been  the  purchasing  agent  for  Pacific 
Electric  Motor  Co.  Martin  also  has 
been  with  the  company  for  some  years. 

Coincident  with  the  announcement 
of  the  new  management  was  one  that 
the  company  had  expanded  to  take 
on  the  Walworth  line  of  valves  and 
fittings  and  water  pipe.  Dowd  has 
been  Oakland  branch  manager  of  the 
Walw’orth-California  Co.  The  Oakland 
branch  is  now  closed  and  Gilson 
handles  this  line  of  pipe  and  fittings. 

It  is  also  agent  for  the  Youngstown 
Sheet  &  Tube  Co.  line  of  water  pipe. 

These  additional  lines  were  felt  to  be 
consistent  with  the  company’s  speciali¬ 
zation  upon  industrial  type  of  electri¬ 
cal  equipment. 

•  Easy  Washing  Machine  Co.,  Ltd. 
has  now’  taken  out  extra-provincial  in¬ 
corporation  papers  in  British  Colum¬ 
bia.  According  to  registration  informa¬ 
tion  filed,  the  firm  had  paid  up  capital 
of  $107,082.  Registered  head  offices  all  types, 
are  at  Miranda  and  Schell  avenues. 

Fairbands,  Ontario,  with  B.  C.  offices 
at  305  West  Pender  St.,  Vancouver, 

B.  C. 

•  Hope’s  Ltd.  has  been  incorporated 
at  Victoria  to  engage  in  business  as 
dealers  in  hardware  and  electrical  sup¬ 
plies.  Registered  offices  have  been  es¬ 
tablished  in  Rogers  Building  at  470 
Granville  St..  Vancouver,  B.  C.  and  the 
firm  has  authorized  capitalization  of 
$10,000. 

•  Los  Angeles  Mills  of  the  Phelps 
Dodge  Copper  Products  Corp.  has 
been  awarded  the  Army-Navy  “E”. 

This  plant,  which  has  been  in  opera¬ 
tion  less  than  a  year,  is  producing 
seamless  brass  and  copper  tubes  and 

condenser  tubes  for  war  use.  _  «  t  ¥  rr.  u  , 

•  Safety  Live  Line  Tool  Co.  nas 

•  North  Coast  Electric  Co.  in  moved  from  600  Fallon  St.,  Oakland 
Seattle  has  recently  purchased  the  to  1420  Sixth  Ave. 

four-story  building  at  Second  Avenue 

South  and  Jackson  Street.  The  com-  Aetna  Electric  Co.,  San  Fran- 
pany  has  leased  the  structure  since  cisco,  moved  from  1435  Eddy  St.  to 
1936;  now  owns  it.  831  27th  Ave. 


SoiderlesSf  Tapeless  Wire  Connectors 
An  alternate  and  improvement  for  solder  and 
tape  wire  joints.  IDEAL  "Wire-Nuts**  (Solder* 
leas.  Tapeless  wire  connectors)  contain  no  cop¬ 
per  or  copper  alloys — no  tin  or  rubber  as  used 
with  solder-and-tape  joints.  Because  "Wire-Nuts** 
do  not  require  critical  materials  they  are 

Immediately  Available 

Easy  to  use ;  strip  wires — screw  on — that’s  all  I 
Make  a  neater,  safer  joint.  Better  Electrically — 
Stronger  Mechanically.  Fully  approved.  Listed 
by  Underwriters*  Laboratories,  Inc.  Sises  for 
every  job.  Write  for  Free  Samples. 

PROMPT  DEUVERY 


C.  F.  Bowers  has  been  appointed 
by  Tri-State  Supply  Corp.  to  head 
its  Seattle  territory.  Tri-State 
recently  opened  a  Seattle  office 
and  warehouse  to  supplement  its 
San  Francisco  and  Los  Angeles 
facilities  for  handling  wire, 
brushes,  commutators,  varnishes 
and  other  electrical  supplies 


IDEAL  COMMUTATOR  DRESSER  COMPANY 
WEST  COAST  WAREHOUSE  STOCKS: 

Strtahy  A  Bartaa.  Ltd..  912 M  E.  Srd  8L.  Um  Anxelai,  CaL 
F.  M.  Hltbalat  Ca..  1123  Uarriioa  SL.  San  Franelaoo,  CaL 
L.  S.  Falay,  1233  N.  W.  12tb  Avanua.  Portland.  Oiacon 
BaMaaaa  Salaa  Ca..  1215  Weatem  Arenua,  Saatlla,  Wash. 


420  Marknt  Sf.  San  Francisco,  Calif. 
Sutter  7565 

Manufacturers'  Representative  fon 

American  Cross-Arm,  Inc. 
Cross-Arms,  Hardwood  Pins  and  Moulding 

Bartlett  Mfg.  Co. 

Tree  Trimming  Equipment 

Burndy  Engineering  Co. 
Connectors  and  Lugs — All  Typos 

Columbia  Electric  Mfg.  Co. 
Crompton  Tong  Test  Ammeters 

Cornell-Dubilier  Electric  Corp. 
Capacitors  for  Power  Factor  Correction 

T.  J.  Cope,  Inc. 

Underground  Tools  &  Equipment 
Herman  D.  Steel 
Meter  Jewels 

Kellems  Co. 

Cable  Grips  for  Pulling  and 
Permanent  Support. 

Minerallac  Electric  Co. 
Insulating  Compound,  Clips,  Hangers 
and  Statiscopes 

Schweitzer  &  Conrad 
Fuses  and  Protective  Devices 

Specialty  Device 

Cone  Anchors,  Guy  Guards  and 
■  Earth  Augers 

The  States  Company 
Test  Blocks  and  Meter  Testing  Equipment 

R.  Thomas  &  Sons  Co. 

Pin-type  and  Suspension  Insulators 

Electroline 
Wire  Rope  Fittings 


•  S.  &  M  Lamp  Co.,  of  Los  Angeles, 
has  joined  the  National  Electrical 
Manufacturers  Assn.,  according  to  re¬ 
cent  announcements.  It  is  affiliated 
with  the  floodlighting  and  the  indus¬ 
trial  and  commercial  lighting  equip¬ 
ment  sections. 


•  New  Appliances  Ltd.  has  been  in¬ 
corporated  in  B.  C.  with  capitalization 
of  $250,000  and  will  engage  in  the 
production  of  certain  appliances.  Reg¬ 
istered  offices  are  at  789  West  Pender 
St.,  Vancouver. 


H  &  H  Electric  Co.  moved  again 
from  2026  Las  Encinas,  Glendale,  to 
5108  DeLongpre,  Los  Angeles. 


©LARfiE  AIR  CIRCUIT  RREAKERS— AU  drawout-typ* 
brMlMTs,  rated  2000  ampara*  and  aboaa,  ara 
mounted  in  trucks  for  easy  handling. 

®DRAW0UT  MECHANISM^— A  aimpla,  built-in  macha- 
niam,  acting  lika  a  ratchat  jack,  withdraws  truck 
to  tast  position  whara  disconnacting  davioas  no  longer 
restrain  it.  This  mechanism  also  returns  the  truck 
into  full  contact. 


REVERSING  LINKAGE— Rev 
Ci  f  pawls  on  the  rack  to  char 


©REVERSING  LINKAGE— Ravaraas  tha  “bita”  of  the 
pawls  on  tha  rack  to  change  tha  direction  in  which 
the  drawout  mechanism  moves  tha  truck. 

©SOCKET  FOR  DRAWOUT  LEVER— The  Uver  for  oper¬ 
ating  the  drawout  mechanism  is  removed  whan 
not  in  use. 

©SAFETY  TRIP— Roller  runs  on  a  guide  and  prevents 
breaker  being  closed  unless  truck  is  fully  iitsarted; 
or  in  tast  position;  or  withdrawn.  It  also  trips  the 
braakar  if  an  operator  attamps  to  insert  tha  truck 
with  breaker  closed. 

©HANDLE  FOR  DRAWING  TRUCK  OUT  OF  HOUSING— Whan 
tha  truck  has  bean  moved  to  tha  tast  position,  a 
pull  on  this  handle  ralaasas  tha  connected  latch, 
allowing  complete  withdrawal. 

©TRIP  AND  REVERSING  LINKAGE  HANDLE— Raising  this 
handle  trips  braakar  open.  This  action  also  seta 
reversing  linkage  in  “drawout”  position.  Pushing 
handle  down  moves  linkage  to  “insert"  position. 


rS)  TRUCK  GUIDE— Ouidaa,  one  on  each  side  of  hous- 
ing,  keep  truck  straight  as  it  moves  in  or  out. 

®  RAILS  AND  WHEELS— Rails  ara  grouted  in  tha  floor 
flush  with  tha  surface.  Ball-Faring  wheels  allow 
truck  to  be  drawn  out  with  very  little  effort. 


TRUCKIfOUNTING  DETAILS 
IN  l-T-E  DRAWOUT  SWITCHGEAR 


Features  identified  ediove  are  concerned  prin¬ 
cipally  with  the  action  of  moving  an  I-T-E 
truck  -  mounted  circuit  breaker  into  the 
board  or  of  drawing  it  out.  There  is  some 
engineering  to  admire  in  the  drawout  ar¬ 
rangements  for  they  mean  safety  to  men  and 
equipment  and  they  mean  ease  of  moving 
a  husky  Eissembly.  Manufacture  must  be 
exact  because,  in  meiny  CEUses,  spare  trucks 


are  kept  at  hand  to  assure  continuity  of 
service  during  inspection  or  maintenEince 
periods,  and  spares  must  fit  and  act  as  neatly 
and  positively  as  the  trucks  replaced.  Many 
other  features,  besides  the  ones  listed  here, 
are  standard  in  I>T*E  practice.  To  have  at 
hEuid  a  more  complete  presentation  of  them, 
send  for  Bulletin  4207 — “Multumite  Switch- 
gear  Assemblies,  Drawout  Type.” 


AIR  SWITCHGEAR 

IMMERSED  IN  AIR  •  ENCASED  IN  STEEL 


^CIRCUIT  BREAKER  CO.., Philadelphia, pa 


J 
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Member  A.I.E.E 

JUUEN  H.  DAVIS 

Consulting  Engineer 
Industrial 

Utility-Electrical'Mechanical 
740  So.  Broadway  Los  AnKeles,  Calif. 


•  Automatic  Electric  (Canada) 
Ltd.,  has  taken  out  extra-provincial 
incorporation  papers  in  British  Colum¬ 
bia.  The  firm  has  its  head  office  in 
Toronto,  and  has  established  B.  C.  of¬ 
fices  at  1920  Wylie  Street,  Vancouver. 
Authorized  capitalization  is  shown  at 
$100,000  and  the  firm  is  officially  de¬ 
scribed  as  dealers  in  communication 
equipment  and  other  electrical  devices. 


TORK  CLOCKS 

THE  POPULAR  TIME 
SWITCH  UNE  KNOWN 
EVERYWHERE 

NOW — lowsr  pricas 
and  hiqhsr  capacities 

There  is  a  Tork  Clock  ior 
eveiy  regular  switching  iob;  60  minute, 
4  hour  or  daily  cycles. 

Bulletins  on  request 

THE  TORK  CLOCK  CO.,  Inc. 
MOUNT  VERNON.  N.  Y. 

Western  Representatiees: 

A.  R.  Slimmon,  445  E.  3rd  St.,  Los  Angeles 
Geo.  H.  Curtiss,  540  McAllister  St.,  S.  F. 
H.  M.  Sayers,  *101  Eastlake  Ave.,  Seattle 
Stevens  Sales  Co.,  -il  F.O,  Place,  Salt  Lake  City 

Felii  Simon,  P.  O.  Box  614 . Denver 

H.  Geo.  Shefler,  P.  O.  Box  1587  .  .  .  Phoenix 


Manufactured  by  Crocker-Wheeler  Co.  for  Kaiser  Iron  and  Steel  Co.  at 
Fontana,  Calif.,  this  motor-generator  set  will  be  used  to  supply  the 
direct-current  for  crane  motors  and  the  miscellaneous  d-c  equipment 


•  Carl  C,  Severin',  one  of  the  pio¬ 
neer  electrical  contractors  in  San  Fran¬ 
cisco,  recently  moved  his  Severin  Elec¬ 
tric  Co.  from  234  Ninth  St.  to  249 
Natt'ina  St.  Only  recently  celebrating 
an  anniversary  of  his  business  in  San 
Francisco,  Severin  staged  an  Oldtimers 
party  for  a  number  of  people  in  the 
electrical  industry  with  whom  he  had 
been  associated  or  in  competition  for 
a  great  many  years.  Severin  served 
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two  terms  as  president  of  the  San 
Francisco  Electrical  Contractors  Assn, 
and  has  been  active  in  its  affairs. 

•  With  Completion  of  its  new  addi 
tion,  the  Langley  Mfg.  Co.  Ltd..  Van 
couver,  B.  C.,  has  doubled  plant  space 
The  firm  recently  took  over  premises 
formerly  occuoied  by  the  Canadian 
Stucco  Co.  on  Granville  Island,  adjoin¬ 
ing  the  original  Langley  plant.  Thest 
premises  were  entirely  remodeled  and 
the  two  buildings  connected.  Consid 
erable  new  equipment  has  also  been 
installed  in  the  new  plant  to  facilitate 
fabrication  of  various  war  materials 
Langley  Mfg.  Co.  was  established  in 
Vancouver  in  1923,  was  taken  over  In 
the  Amalgamated  Electric  in  1929  and 
is  now  operating  as  a  wholly  owned 
subsidiary  of  that  company. 


Stocked  for  the  Coast  Trade  at 

SAN  FRANCISCO 

235-241  San  Bruno  Ave. 

LOS  ANGELES 

449  South  San  Pedro  St. 

SEAHLE 

2122  Fourth  Ave. 


•  L.  F.  Newton,  Portland  elcdrical 
equipment  dealer  and  service  sjiecial 
ist.  has  leased  a  two-story  building  on 
SF!  Sixth  Ave.  and  Washington  St.  an 
w  ill  move  there  from  present  '  •  ■ 
quarters  at  424  SE  Grand  Ave.  I  i 
move  will  enable  him  to  combine 
one  location  activities  which  have 
(juired  a  headquarters  and  warch  - 
in  addition  to  several  smaller  locatio  ■ 


By - 

ANGUS-CAMPBELL,  INC. 


•  Leo  J.  Meyberc  Co.  has  hem  i 
pointed  San  Francisco  represen  it  ' 
of  Helwig  Co.,  manufacturer  of  Car 
bon  products.  The  San  Francisro 
dress  is  70  Tenth  St. 


three 
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of  the  month. 


Larry  Davis,  NECA  manager,  honored 
on  20th  anniversary,  at  Chicago  meet¬ 
ing,  according  to  Clyde  Chamblin,  San 
Francisco,  pictured  with  him  above 


Above:  Burrell  S.  Manuel,  southern 
California  district  manager  of  Westing- 
house  Electric  Supply  Co.  last  month 
was  elected  a  vice-president  of  the 
company.  Manuel  has  been  associated 
with  the  industry  since  1901,  when  he 
joined  Mountain  Electric  Co.,  Westing- 


with  the  company  continuously  since 
that  time,  at  East  Pittsburgh,  Mansfield, 
Ohio,  San  Francisco  and  Los  Angeles, 
where  he  went  in  1927,  when  Westing- 
house  acquired  Illinois  Electric  Co. 


E.  F.  Evans,  Frick  Electric  Co.,  Los 
Angeles,  congratulated  by  Perry  Dem- 
arest,  Sylvania  manager,  for  his  many 
large  municipal  lamp  contract  renewals 
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GAS  and  ELECTRICITY 


UNCLE  SAM  asks  you  to  be  vigilant  against  waste,  and  practice  war 
time  economy  in  your  use  of  Gas  and  Electricity.  That  means  lamps  and 
appliances  must  last  longer.  That  brings  about  the  saving  of  essentials 
metals  such  as  brass,  copper,  chrome,  tungsten,  etc.  That  means  money 
saved  with  which  to  buy  more  War  Bonds.  Some  useful  suggestions 
for  preventing  the  waste  of  gas  and  electricity  are  given  below . 


Set  hot  foods  aside  to 
cool  off  to  room  tem¬ 
perature  before  you 
store  them  in  your  re¬ 
frigerator. 


For  a  quick  hand  rinse 
use  cold  water.  Why 
draw  gallons  of  hot 
water  through  cold 
pipes  for  half  pint  use.^ 


A  once-a-week  dusting 
of  lamp  shades  and 
bulbs  can  increase  light 
output  as  much  as  30 
per  cent. 


Keep  your  refrigerator 
at  medium  or  economi¬ 
cal  operating  speed. 
Defrost  once  a  week 
and  add  years  of  life  to 
your  refrigerator. 


Wherever  possible 
make  a  good  reading 
lamp  serve  two  or  more 
tnembers  of  your  family. 


X  Use  your  range  oven 
^  for  roasting  and  baking 
^  ...  not  for  heating. 


Use  the  right  lamp  for 
every  lighting  need.  You 
get  50%  more  light  from 
a  150  watt  globe  than 
you  do  from  THREE 
fifty  watters. 


Repair  dribbling  hot 
water  faucets.  90  drops 
a  minute  waste  350  gal¬ 
lons  of  hot  water  in  a 
month. 


When  a  pot  boils  turn 
the  heat  low.  Foods 
cook  just  as  quick  and 
your  kitchen  gets  less 
steamy. 


GAS  AND  ELECTRICITY  ARE  VITAL  IN  WAR  PRODUCTION 


DO  NOT  WASTE  THEM! 


for  safety;  for  instant,  automatic 


Miles  of  intricate  electrical  wiring  are  built  into 
the  modern  Flying  Fortress.  On  this  network  of 
wires  depends  almost  every  phase  of  operation  and 
intercommunication.  The  momentary  failure  of  a 
single  circuit  or  contact  when  instant  response  is 
required  may  mean  the  loss  of  the  plane  and 
danger  or  death  to  the  crew. 


system;  for  satisfactory  service;  for  economy,  be¬ 
cause  with  adequate  wiring  the  first  cost  is  prac¬ 
tically  the  last  cost. 

Now,  with  everyone  thinking  of  that  better  home 
that  is  to  be,  is  the  time  to  talk  better  wiring.  That 
you  may  have  facts  upon  which  to  base  your 
recommendations,  write  today  for  complete  da* a  to 


In  the  modern  home,  adequate  wiring  is  equally 


WASTE  IN  WAR  IS  A  CRIME  ...  DO  NOT  WASTE  ELECTRICITY  JUST  BECAUSE  IT  IS  NOT  RATIONED 


PACIFIC  COAST  ELECTRICAL  ASSOCIATICN 

601  WEST  5TH  STREET.  LOS  ANGELES.  13  •  447  SUTTER  STREET.  SAN  FRANCISCO.  8 
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